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(54) AMINO ACID DERIVATIVES 

(57) A compound of the formula (I): 



R 1 — A. 



it 




E — R 3 
J-R 4 (I) 



myelopathy after cardiac operation, spinal angiopathy, 
hypertension with stress, neurosis or epilepsy etc. or 
agent for the treatment of pain. 



[wherein R 1 is (substituted) alkyl. alkoxy, phenyl, hetero 
ring etc.; A is bond, CO, S0 2 ; R 2 is H, (substituted) alkyl 
etc.; D is alkylene etc.; E is COO, OCO, O, S, SO, S0 2 
etc.; R 3 is (substituted) alkyl, carbocyclic ring, hetero 
^ ring; J is O, NR 16 (R 16 is H, substituted alkyl); R 4 is 
^ (substituted) alkyl, carbocyclic ring, hetero ring.] or non- 
N> toxic salt thereof, and an N-type calcium channel 
^ blocker comprising it as an active ingredient. 

The compounds of the formula (I) possess an inhib- 
O) itory action on N-type calcium channel, so th y are use- 
^ ful as agent for the prevention and/or treatment of 
O cerebral infarct, transient ischemic attack, encephalo- 
Q. 
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[Field of the Invention] fr* 

5 [0001] The present invention relates to an amino acid derivative of the formula (I), a process for the preparation 
thereof, and a pharmaceutical composition comprising it as an active ingredient. 
[0002] More particularly, it relates to amino acid derivatives of the formula (I) 




(wherein all the symbols are the same meanings as hereinafter described.), non-toxic salts thereof, and the hydrates 
20 thereof, processes for the preparation thereof, and N-type calcium channel blocker comprising them. 

[Background of the Invention] 

[0003] Calcium ion has been known as an intracellular messenger for signal transduction, and it is suggested that 

25 various physiological events are triggered by the elevation of intracellular calcium concentration. Calcium influx from 
extracellular fluid is one of the mechanisms for the elevation of intracellular calcium concentration. The gate of calcium 
influx is the voltage-dependent calcium channels. The vottage<Jependent calcium channel is opened by the polarization 
of plasma membrane, and calcium ion influxes from extracellular fluid into the cell selectively through the channel 
according to the electrochemical gradient. The voltage-dependent calcium channels are classified into N-, L-, P-, Q- 

30 and T-type at present. It is known that L- and T-type calcium channels are distributed in the various tissues ubiquitously, 
and especially, L-type calcium channel is enriched in the smooth muscle cells or the cardiac muscle cells. On the other 
hand, N- and P-type calcium channels are mainly located in the nervous system and related to the neurotransmitter 
release. This neurotransmitter is stored in synaptic vesicles of nerve terminals at resting state. When action potential 
by signal transmission on nerve is conducted in pre-synaptic fiber and reaches to the nerve terminal, the voltage- 

35 dependent calcium channels are activated and then, calcium ion influxes into the nerve terminals. By these mecha- 
nisms, synaptic vesicles are fused with pre-synaptic membrane, and neurotransmitters in the vesicles are released. 
The released neurotransmitters are related to signal transmission in synapse due to binding to their receptors in post- 
synaptic membrane. From the above, an N-type calcium channel blocker is thought to be effective on various diseases 
induced by an excessive release of neurotransmitter. For example, it may be useful as agent for the prevention and/or 

40 treatment of cerebral infarct (J. Cereb. Blood Flow Metab., Vol. 17, 421-429, 1997), transient ischemic attack, enceph- 
alomyelopathy after cardiac operation, spinal angiopathy, hypertension with stress (Science., 239. 57-61, 1988), neu- 
rosis or epilepsy etc. or agent for the treatment of pain (for example, acute pain, chronic pain, pain after operation, 
cancer pain, neuralgia, pain caused by infection etc.) (Pain, 60, 83-90, 1995). 

[0004] The venoms isolated from the genus Conus, © -conotoxin GVIA, MVIIA, are well known as N-type calcium 
45 channel blockers. 

[0005] But, these oo-conotoxins are peptidic compounds, so it is expected that they have various problems (for 
example, they are not absorbed into the living body easily). Therefore, there is a demand for arrangement of these 
blockers to non-peptidic compounds namely to small-molecule. There are some reports relate to small-molecule as fol- 
lows: 

so [0006] For example, it is described in the specification of Japanese Patent Kokai Hei 8-21 7671 that glycine deriva- 
tives of the formula (A) 

R 1A CH (OCOR 2 *) CH 2 CONHCH 2 C0 2 H (A) 

55 (wherein R 1A and R 2 * are, same or different C1-19 straight or branched alkyl, or C2-19 straight or branched alkenyl.) 
and salts thereof are N-type calcium channel blocker. 

[0007] It is described In the specification of EP 805147 that the compounds of the formula (B) 



2 
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S 7B 



R 88 



j11B 



V s — (-X B -(CR 4B R a ) B8 ^ N B 
r» R 68 



4-r 12B 

e»13B 



(B) 



10 



15 



20 



(wherein R 1B is alkyl, R 2B is hydrogen, optionally substituted alkyl, optionally substituted aryl or optionally substituted 
heteroaryl, R 3B is hydrogen, CN, X B is bond or S0 2 , R 4B , R 5B R 6B , R 8B , R 9B and R 10B are each hydrogen or alkyl, A B 
is CH 2 or Y B CO (in which Y 5 is bond.), R 7B is C-a substituent of amino acid or ester thereof, R 6B and R 7B together form 
C3-5 alkylene chain optionally substituted by C1 - alkyl or hydroxy, or CH 2 -Z B -CH 2 (in which Z B is CO, S, SO, S0 2 .), R 7B 
and R 8B together form C3-5 alkylene chain optionally substituted by C1 -4 alkyl or hydroxy, B B is CON(R 21B ), mB is 0 ~ 
2, R 1 1B is hydrogen or alkyl, R 12B is hydrogen, alkyl, optionally substituted aryl or optionally substituted heteroaryl, R 13B 
is alkyl, optionally substituted aryl, or optionally substituted heteroaryl, R 12B and R 13B together form C3-8 cycloalkyl.), 
the salts thereof, or the ester thereof are calcium channel modulator (necessary part is extracted in the explanation of 
the group.). 

[0008] Also, it is described in the specification of Japanese Patent Kokai Sho 61 -200950 that the compound of the 
formula (C) 



25 



30 



R c — NH-C- 
H I II 
0 



R 2C 



C N- 

H 

3C 



>1C 



(C) 



nC O 



(wherein R c and R 1C each independently, is lower alkyl, aryl-lower alkyl or phenyl optionally substituted by one or more 
electron-withdrawing or electron-donating group, R 2C and R 3C each independently, is hydrogen, lower alkyl, aryl-lower 
35 alkyl or phenyl optionally substituted with one or more electron-withdrawing or electron-donating group, and nC is 1 ~4.) 
and pharmaceutical^ acceptable salts thereof are anti-convulsant agent. 

[Disclosure of the Invention] 

40 [0009] As the result of energetic investigations in order to find compounds possessing an N-type calcium channel 
blockery action, the present inventors have found that the purpose has been accomplished by the compound of the for- 
mula (I). Most of compounds of the formula (I) are new. 
[001 0] The present invention relates to: 

45 1 ) an N-type calcium channel blocker comprising, as an active ingredient, an amino acid derivative of the formula (I) 
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[wherein R 1 is 

1) C1 -15 alkyl, 

2) C1 -8 alkoxy, 

3) phenyi, 

4) C3-8 cycloalkyl, 

5) hetero ring, 

6) C1-4 alkyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring, 

7) C1 -4 alkoxy substituted by phenyl, C3-8 cycloalkyl, or hetero ring, or 

8) C2-4 alkenyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring (with proviso that, all phenyl, C3-8 
cycloalkyl and hetero ring in R 1 group may be substituted by 1 -3 of substituent selected from the following 
®~W>: 

(i) C1-4 alkyl. 

(ii) C1 -4 alkoxy, 
(Hi) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 5 (in which R 5 is hydrogen or C1 -4 alkyl.). 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1 -4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 6 R 7 (in which R 6 and R 7 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 6 and R 7 taken together with the nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).): 

A is bond, -CO- or -S0 2 -; 

R 2 is hydrogen or C1 -4 alkyl optionally substituted by one phenyl; 

D is C1*4 alkylene or C2-4 alkenylene; 

Eis 

1) -COO-, 

2) -OCO-, 

3) -CONR 8 - (in which R 8 is hydrogen or C1-4 alkyl.), 

4) -NR 9 CO- (in which R 9 is hydrogen or C1-4 alkyl.), 

5) -0-, 

6) -S-, 

7) -SO-, 

8) -SO r , 

9) -NR 10 - (in which R 10 is hydrogen or C1-4 alkyl.), 

10) -CO-, 

1 1) -S0 2 NR 11 - (in which R 11 is hydrogen or C1-4 alkyl.), or 

12) -NR 12 S0 2 - (in which R 12 is hydrogen or C1-4 alkyl.); 

R 3 is 

1) carbocyclic ring, 

2) hetero ring, or 

3) CI -4 alkyl substituted by carbocyclic ring or hetero ring (with proviso that, all carbocyclic ring and hetero 
ring in R 3 , may be substituted by 1 ~3 of substituent selected from the following (i)-(xi); 

(i) C1-4 alkyl. 

(ii) C1 -4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 13 (in which R 13 is hydrogen or C1-4 alkyl.), 
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(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

5 (xi) -NR 14 R 15 (in which R 14 and R 15 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarb- 

onyl, or R 14 and R 15 taken together with the nitrogen atom to which they are attached may represent 
5-7 membered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).); 

J is -O- or -NR 16 - (in which R 16 is hydrogen or C1-4 alkyl.); 
w R 4 is 

1) C1-8 alkyl. 

2) carbocyclic ring, 

3) hetero ring, 

is 4) C1 -8 alkyl substituted by 1 -3 of substituent selected from the following (i)~(v); 

(i) carbocyclic ring, 

(ii) hetero ring, 

(iii) COOR 17 (in which R 17 is hydrogen or C1-4 alkyl substituted by one phenyl (in which phenyl may 
so be substituted by C1 -4 alkoxy.), 

(iv) SR 18 (in which R 18 is hydrogen or C1-4 alkyl.), 

(v) OR 19 (in which R 19 is hydrogen or C1-4 alkyl.). or 

when J represents -NR 16 - group, R 4 and R 16 taken together with the nitrogen atom to which they are attached 
25 may represent hetero ring (with proviso that, all carbocyclic ring and hetero ring, and hetero ring represented 

by R 4 and R 16 taken together with the nitrogen atom to which they are attached may be substituted by 1-3 of 
substituent selected from the following (0~(xr) ; 

(i) CI -4 alkyl. 

(ii) C1 -4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyioxy, 

(vi) -SR 20 (in which R 20 is hydrogen or C1 -4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xO -NR^R 22 (in which R 21 and R 22 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 21 and R 22 taken together with the nitrogen atom to which they are attached may represent 5-7 mem- 
bered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).).], 

non-toxic salt thereof, or a hydrate thereof, and 

45 2) an amino acid derivative of the formula (I) 



50 



35 



5 
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[wherein R 1 is 

1) CMS alkyl, 

2) C1-8alkoxy, 

3) phenyl, 

4) C3-8 cycloalkyl, 

5) hetero ring, 

6) C1 -4 alkyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring, 

7) C1 -4 altooxy substituted by phenyl, C3-8 cycloalkyl, or hetero ring, or 

8) C2-4 alkenyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring (with proviso that, all phenyl, C3-8 
cycloalkyl and hetero ring in R 1 group may be substituted by 1 -3 of substituent selected from the following 
(i)~(xi); 

(0C1-4 alkyl, 

(ii) Cl^alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 5 (in which R 5 is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

Ox) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 6 R 7 (in which R 6 and R 7 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 6 and R 7 taken together with the nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).); 

A is bond, -CO- or -S0 2 -; 

R 2 is hydrogen or C1 -4 alkyl optionally substituted by one phenyl; 

D is C1-4 atkylene or C2-4 alkenylene; 

Eis 

1) -COO-. 

2) -OCO-, 

3) -CONR 8 - (in which R 8 is hydrogen or C1-4 alkyl.), 

4) -NR 9 CO- (in which R 9 is hydrogen or C1-4 alkyl.), 

5) -O-, 

6) -S-, 

7) -SO-, 

8) -S0 2 -, 

9) -NR 10 - (in which R 10 is hydrogen or C1-4 alkyl.), 

10) -CO-, 
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11) -S0 2 NR 11 - (in which R 11 is hydrogen or C1-4 alkyl.), or 

12) -NR 12 S0 2 - (in which R 12 is hydrogen or C1-4 alkyl.); 

R 3 is 



1) carbocyclic ring, 

2) hetero ring, or 

3) C1 -4 alkyl substituted by carbocyclic ring or hetero ring (with proviso that, all carbocyclic ring and hetero 
ring in R 3 , may be substituted by 1-3 of substituent selected from the following (i)~(xi); 



(i) C1-4 alkyl, 

(ii) C1 -4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 13 (in which R 13 is hydrogen or C1 -4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1 -4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 14 R 15 (in which R 14 and R 15 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarb- 
onyl, or R 14 and R 15 taken together with the nitrogen atom to which they are attached may represent 
5-7 membered saturated hetero ring containing another one nitrogen atom or one oxygen atom.) ); 



J is -O- or -NR 16 - (in which R 16 is hydrogen or C1-4 alkyl.); 
R 4 is 



1) C1-8 alkyl, 

2) carbocyclic ring, 

3) hetero ring, 

4) C1-8 alkyl substituted by 1-3 of substituent selected from the following (i)~(v); 



(i) carbocyclic ring, 

(ii) hetero ring, 

(iii) COOR 17 (in which R 17 is hydrogen or C1-4 alkyl substituted by one phenyl (in which phenyl may 
be substituted by C1 -4 alkoxy.), 

(iv) SR 18 (in which R 18 is hydrogen or C1-4 alkyl.), 

(v) OR 19 (in which R 19 is hydrogen or C1 -4 alkyl.), or 

when J represents -NR 16 - group, R 4 and R 16 taken together with the nitrogen atom to which they are attached 
may represent hetero ring (with proviso that, all carbocyclic ring and hetero ring, and hetero ring represented 
by R 4 and R 16 taken together with the nitrogen atom to which they are attached may be substituted by 1-3 of 
substituent selected from the following (i)~(xi); 



(i) C1-4alkyl, 

(ii) C1-4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 20 (in which R 20 is hydrogen or C1-4 alkyl ). 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1 -4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 21 R 22 (in which R 21 and R 22 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 21 and R 22 taken together with the nitrogen atom to which they are attached may represent 5-7 mem- 
bered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).). 
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With proviso that, the following compounds (1)-(37) are excluded: 

(1) N-(2-amino-5-nitropheny0-3-benz^ 

(2) N-phenyl-S-benzyloxy^-t-butoxycartxDnylaminopropanamide, 

(3) N-(2-aminophenyi)-3-benzyloxy-2-tHDUtQxycarbonylaminopropanamide, 

(4) N-(4-nitrophenyO-3-benzyIoxy-2-t^utoxycarbonylaminopropanamide, 

(5) N-(adamarrtan-2-yl)-3^enzyloxy-24^ 

(6) N-(pyridin-4-y0-3-benzylaxy-2-t-butoxycart>onyl^ 

(7) N-(2-aminophenyl)-3-ben2yioxy-2-t^utoxycail3onylaminobutanamide 1 

(8) N-(4-nitrophenyl)-3-benzyloxy-2-t^utoxycarbony^ 

(9) N-(3-bromo^,5<lihydroiso)cazol-5-ylmethy^^ 

(10) N-methyt-N-(2,6-dimethoxy^-methylphenyl)-3 

(11) N-(4-nitropheny0-3-benzyrthio-2-t^utoxycarbonylaminopropanamide; 

(1 2) N-(quinoIin-6-yi)-3-ben2yrthio-2-t-butoxycarbonylaminopropanamide, 

(1 3) N-(2-aminopheny0-3-benzytthio-2-t-butoxycarbonyiaminopropanarnide ( 

(14) N-(adamantan-2-yl)-3-(3-ethoxycarbonylpyridin^ 

(15) N-methyl-N-(2-ethoxyphenyl)-3-(3-methaxycarbo^^ 

(1 6) N-(4-methoxycarbonylphenyl)-3^en2ylthio-245enzyloxycarbonytaminopropanamide, 

(17) N-(345romo^,5-dihydroisoxazol-5-ylmeth^ 

(1 8) N-(2-methytphenyi)-3-benzylthio-2-benzyloxyrailDonylaminopropanamide 1 

(1 9) N-(3-methylphenyi)-3-benzylthio-2-benzyloxycarbonylaminoprc^anamide p 

(20) N-(4-methylphenyl)-3-benzylthio-2-benzyloxycarbonylaminopropanamide, 

(21 ) N-phenyl-S-benzyithio^-benzyloxycarbonylaminopropanamide, 

(22) N-(naphthalen*2-yi)-3-benzylthio-2-benzyloxycarbonylaminopropanamide 1 

(23) N-(naphthalen-1-yl)-3-benzylthio-2-benzyloxycarbonylaminopropanamide, 

(24) N-benzyl-S-benzylthio^-benzyioxycarbonylaminopropanamide, 

(25) N-(4-chlorophenyl)-3-benzylthio-2-benzyloxycarbonytaminopropanamide, 

(26) N-(4-bromophenyl)-3-benzylthio-2-benzyloxycarbonylaminopropanamide, 

(27) N-(4-nitrophenyl)-3-benzyithio-2-benzyloxycarbonylaminopropanamide, 

(28) N-(1,2,3 ( 4-tetrahydronaphthalen-2yl)-3-benzylthio-2-(4^hlorobenzyioxycarbonylamino)propan 

(29) N-methyl-N-(2-ethoxyphenyl)-3-(3-methoxycarto^ 
nylamino)propanamide. 

(30) 3-cyclohexyloxycarbonyl-2-t-butQxycarbonylaminopropanoic acid • 4-nitrobenzyl ester, 

(31) 3-cyclohexyloxycarbonyl-2-t-butoxycarbonytaminopropanoic acid • benzyl ester, 

(32) 3-cycloheptyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid * benzyl ester, 

(33) 3-cyclooctyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • benzyl ester, 

(34) 3-(2-isopropyl-5-methylcydohexyloxycartony0 acid • benzyl ester, 

(35) N-(benzyloxycarbonylmethyl)-3-(2-isopropyl-5-^ 
propanamide, 

(36) 3-cyclohexyloxycarbonyl-2-benzytoxycarbonylaminopropanoic acid * benzyl ester, and 

(37) N-phenyl-2,3-bis(benzoylamino)propanamide.], non-toxic salt thereof, or a hydrate thereof, and 

3) processes for the preparation of an amino acid derivative of the formula (I) and a non-toxic salt thereof. 
[Detailed explanation of the Invention] 

[0011] Unless otherwise specified, all isomers are included in the present invention. For example, alkyl, aikoxy, 
alkylene and alkenylene group include straight-chain or branched-chain ones. The double bond in alkenylene includes 
structure of configurations E, Z and EZ mixtures. The isomers (optical isomers) generated by asymmetric carbon 
atom(s) in branched alkyl, aikoxy, alkylene and alkenylene group are also included within the present invention. 
[0012] In the formula (I), C1 -15 alkyl group represented by R 1 means methyl, ethyl, propyl, butyl, pentyl, hexyl, hep- 
tyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl and the isomers thereof. 
[0013] In the formula (I), C1 -8 aikoxy group represented by R 1 means methoxy, ethoxy, propoxy, butoxy, pentyloxy, 
hexyloxy, heptyloxy, octyloxy and the isomers thereof. 

[0014] In the formula (I), C3-8 cycloalkyl group represented by R 1 or C3-8 cycloalkyl group as a substituent of C1- 
4 alkyl, C1-4 aikoxy or C2-4 alkenyl in R 1 group means cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and 
cyclooctyl. 

[0015] In the formula (I), C1-4 alkyl group represented by R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , R 13 , R 14 , R 15 , R 16 , R 18 , 
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R 19 , R 20 , R 21 or R 22 means methyl, ethyl, propyl, butyl and the isomers thereof. 

[001 6] In the formula (0, C1 -4 alkyl group as a substituent of phenyl, C3-8 cycloalkyl or hetero ring in R 1 group, C1 ■ 
4 alkyl group as a substituent of carbocyclic ring or hetero ring in R 3 or R 4 group, or C 1-4 alkyl group as a substituent 
of hetero ring represented by R 4 and R 16 taken together with the nitrogen atom to which they are attached means 
methyl, ethyl, propyl, butyl and the isomers thereof. 

[001 7] In the formula (I), C1 -4 alkyl substituted by phenyl, cycloalkyl or hetero ring represented by R 1 group means 
methyl, ethyl, propyl, butyl and the isomers thereof substituted by phenyl, C3-8 cycloalkyl or hetero ring. 
[0018] In the formula (I), C1-4 alkyl optionally substituted by one phenyl represented by R 2 group means methyl, 
ethyl, propyl, butyl and the isomers thereof optionally substituted by one phenyl. 

[0019] In the formula (I), CM alkyl substituted by one phenyl represented by R 17 group means methyl, ethyl, pro- 
pyl, butyl and the isomers thereof substituted by one phenyl. 

[0020] In the formula (I), C1 -4 alkyl substituted by carbocyclic ring or hetero ring represented by R 3 group means 

methyl, ethyl, propyl, butyl and the isomers thereof substituted by carbocyclic ring or hetero ring. 

[0021] In the formula (I), C1-4 alkoxy substituted by phenyl, C3-8 cycloalkyl or hetero ring means methoxy, ethoxy, 

propoxy, butoxy and the isomers thereof substituted by phenyl, C3-8 cycloalkyl or hetero ring. 

[0022] In the formula (I), C1-4 alkoxy as a substituent of phenyl, C3-8 cycloalkyl or hetero ring in R 1 group, C1-4 

alkoxy as a substituent of carbocyclic ring or hetero ring in R 3 or R 4 group, or C 1-4 alkoxy as a substituent of hetero ring 

represented by R 4 and R 16 taken together with the nitrogen atom to which they are attached means methoxy, ethoxy, 

propoxy, butoxy and the isomers thereof. 

[0023] In the formula (I), CI -4 alkoxy as a substituent of phenyl in C1 -4 alkyl substituted by one phenyl in R 17 group 
means methoxy, ethoxy, propoxy, butoxy and the isomers thereof. 

[0024] In the formula (I), C2-4 alkenyl substituted by phenyl, cycloalkyl or hetero ring group means ethenyl, prope- 
nyi, butenyl and the isomers thereof. 

[0025] In the formula (I), C2-5 acyl as a substituent of phenyl, C3-8 cycloalkyl or hetero ring in R 1 group, C2-5 acyl 
as a substituent of carbocyclic ring or hetero ring in Pi 6 or R 4 group, or C2-5 acyl as a substituent of hetero ring repre- 
sented by R 4 and R 16 taken together with the nitrogen atom to which they are attached means acetyl, propionyl, butyryl, 
valeryl and the isomers thereof. 

[0026] In the formula (I), halogen as a substituent of phenyl, C3-8 cycloalkyl or hetero ring in R 1 group, or halogen 
as a substituent of carbocyclic ring or hetero ring in R 3 or R 4 group, or halogen as a substituent of hetero ring repre- 
sented by R 4 and R 1 6 taken together with the nitrogen atom to which they are attached means fluoro, chloro, bromo and 
iodo. 

[0027] In the formula (I), C1 -4 alkoxycarbonyl represented by R 6 , R 7 R 14 , R 15 , R 21 or R 22 means methoxycarbonyl, 
ethoxycarbonyl, propoxy carbony I, butoxycarbonyl and the isomers thereof. 

[0028] In the formula (I), CI -4 alkoxycarbonyl as a substituent of phenyl, C3-8 cycloalkyl or hetero ring in R 1 group, 
or C1-4 alkoxycaitonyl as a substituent of carbocyclic ring or hetero ring in R 3 or R 4 group, or C1 -4 alkoxycarbonyl as 
a substituent of hetero ring represented by R 4 and R 16 taken together with the nitrogen atom to which they are attached 
means methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl and the isomers thereof. 
[0029] In the formula (I), C1-4 alkylene represented by D group means methylene, ethylene, propylene, butylene 
and the isomers thereof. 

[0030] In the formula (I), G2-4 alkenylene represented by D group means ethenylene, propenylene, butenylene and 
the isomers thereof. 

[0031] In the formula (I), C1 -8 alkyl represented by R 4 group means methyl, ethyl, propyl, butyl, pentyl, hexyl, hep- 
tyl, octyl and the isomers thereof. 

[0032] In the formula (I), C1 -8 alkyl substituted by 1-3 of substituent selected from (i)~(v) represented by R 4 group 
means methyl, ethyl, propyl, butyl, pentyi, hexyi, heptyl, octyl and the isomers thereof substituted by 1 -3 of substituent 
selected from (i)~(v). 

[0033] In the formula (I), 5-7 memebered saturated hetero ring optionally containing another one nitrogen atom or 
one oxygen atom represented by R 6 and R 7 taken together with the nitrogen atom to which they are attached, by R 14 
and R 15 taken together with the nitrogen atom to which they are attached or by R 21 and R 22 taken together with the 
nitrogen atom to which they are attached means pyrrolidine, piperidine, piperazine, morpholine, perhydroazepine etc. 
[0034] In the formula (I), carbocyclic ring in R 3 or R 4 means C3-10 mono-, bi- and bridged carbocyclic ring. For 
example, C3-10 mono, bi and bridged carbocyclic ring includes cyclopropane, cyclobutane, cyclopentane, cyclohex- 
ane, cycloheptane, cyclooctane, cyclononane, cyclodecane, cyclopentene, cyclohexene, cyclopentadiene, cyclohexa- 
diene, benzene, pentalene, indene, naphthalene, azulene, dihydronaphthalene, tetrahydronaphthalene, 
perhydronaphthalene, indan (dihydroindene), perhydroindene, bicyclopentane, bicyclohexane, bicycloheptane (bicy- 
clo[2.2.1]heptane), bicycloheptene (bicyclo[2.2.1]hept-2-ene), bicyclooctane, bicyclononane, bicyclodecane, adaman- 
tane etc. 

[0035] In the formula (I), hetero ring in R 1 , R 3 or R 4 group means a 5-1 5 memebered unsaturated, partial saturated 
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or saturated mono-cyclic or bi-cyciic hetero ring containing 1-2 nitrogen atom, 1-2 oxygen atom and/or one sutfur 
atom. For example, a 5-15 memebered unsaturated, partial saturated or saturated mono-cyclic or bi-cyciic hetero ring 
containing 1 -2 nitrogen atom, 1 -2 oxygen atom and/or one sulfur atom includes pyrroline, pyrrolidine, imidazoline, imi- 
dazolidine, pyrazoline, pyrrolidine, piperidine, piperazine, tetrahydropyrimidine, hexahydropyrimidine, tetrahydropyri- 
dazine, hexahydropyridazine, hexahydroazepine, dihydrofuran, tetrahydrofuran, dihydropyran, tetrrahydropyran, 
dihydrothiophene, tetrahydrothiophene. dihydrothiain (dihydrothiopyran), tetrahydrothiain (tetrahydrothiopyran), dihy- 
droxazole, tetrahydroxazole, dihydroisoxazole, tetrahydroisoxazole, dihydrothiazole, tetrahydrothiazole, dihydroisothia- 
zole, tetraisothiazole, morpholine, thiomorphofine, indoline, isoindoline, dihydroindazole, pertiydroindazole, 
dihydroquinoline, tetrahydroquinoline, perhydroquinoline, dihydroisoquinoline, tetrahydroisoquinoline, perhydroisoquin- 
oline, dihydrophthalazine, tetrahydrophthalazine, perhydrophthalazine, dihydronaphthyridine, tetrahydronaphthyridine, 
perhydronaphthyridine, dihydroquinoxaline, tetrahydroquinoxaline, perhydroquinoxaline, dihydroquinazoline, tetrahyd- 
roquinazoline, perhydroquinazoline, dihydrocinnoline, tetrahydrocinnoline, perhydrocinnoline, dihydrobenzoxazole, per- 
hydrobenzoxazole, dihydrobenzothiazole, pertiydrobenzothiazole, dihydrobenzimidazole, perhydrobenzimidazole, 
dihydrobenzoxazine, dioxaindan, benzodioxane, quinuclidine, pyrrole, imidazole, pyrazole, pyridine, pyradine, pyrimi- 
dine, pyridazine, pyridazine. azepine, diazepine, furan, pyran, oxepin, oxazepine, thiophene, thiain (thiopyran), thiepin, 
oxazole, isoxazole, thiazole, isothiazole, oxadiazole, oxazine, oxadiazine, oxazepine, oxadiazepine, thiadiazole, thi- 
azine, thiadiazine, thiazepine, thiadiazepine, indole, isoindole, benzofuran, isobenzofuran, benzothiophene, isobenzo- 
thiophene, indazole, quinoline, isoquinoline, phthalazine, naphthyridine, quinoxaline, quinazoline, cinnoline, 
benzoxazole, benzothiazole, benzimidazole, oxatetrahydrofuran, thiazolidinone, thiazolidinedione etc. 
[0036] In the formula (I), hetero ring represented by R 4 and R 16 taken together with the nitrogen atom to which they 
are attached means a 5-15 memebered unsaturated, partial saturated or saturated mono-cyclic or bi-cyclic hetero ring 
necessarily containing one nitrogen atom and further containing one nitrogen atom, one oxygen atom and/or one sutfur 
atom. For example, a 5-15 memebered unsaturated, partial saturated or saturated mono-cyclic or bi-cyclic hetero ring 
necessarily containing one nitrogen atom and further containing one nitrogen atom, 1 -2 oxygen atom and/or one sulfur 
atom includes pyrroline, pyrrolidine, imidazoline, imidazoline, pyrazoline, pyrazolidine, piperidine, piperazine, tetrahy- 
dropyrimidine, hexahydropyrimidine, tetrahydropyrtdazine, hexahydropyridazine, hexahydroazepine, tetrahydroxazole, 
tetrahydroisoxazole, tetrahydrothiazole, tetrahydroisothiazole, morpholine, thiomorpholine, indoline, isoindoline, dihy- 
droindazole, perhydroindazole, dihydroquinoine, tetrahydroquinoline, perhydroquinoline, dihydroisoquinoline, tetrahydr- 
oisoquinoline, perhydroisoquinoline, dihydrophthalazine, tetrahydrophthalazine, perhydrophthalazine, 
dihydronaphthyridine, tetrahydronaphthyridine, perhydronaphthyridine, dihydroquinoxaline, tetrahydroquinoxaline, per- 
hydroquinoxaline, dihydroquinazoline, tetrahydroquinazoline, perhydroquinazoline, dihydrocinnoline, tetrahydrocinno- 
line, perhydrocinnoline, dihydrobenzoxazole, perhydrobenzoxazole, dihydrobenzothiazole, pertiydrobenzothiazole, 
dihydrobenzimidazole, perhydrobenzimidazole, pyrrole, imidazole, pyrazole, indole, isoindole, indazole, benzimidazole 
etc. 

[0037] Preferred R 1 is C1-8 alkoxy, phenyl, C3-8 cycloalkyl, hetero ring, or C1-4 alkyl substituted by phenyl, C3-8 

cycloalkyl or hetero ring. Particularly, preferred R 1 is hetero ring. 

[0038] Preferred A is bond or -CO-. Particularly, preferred A is -CO-. 

[0039] Preferred E is -COO-, -0-, -S-, -SO- or -S0 2 -. Particularly, preferred E is -S-. 

[0040] Preferred carbocyclic ring represented by R 3 and carbocyclic ring as substituent of C1 -4 alkyl in R 3 is C3-1 0 
cycloalkyl represented by cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooctane, cyclononane and 
cyclodecane. Particularly, preferred carbocyclic ring is cyclopentane or cyclohexane. 
[0041] Preferred J is -NR 16 - (in which R 16 is the same meaning as hereinbefore described.). 
[0042] Preferred R 4 is carbocyclic ring, hetero ring, or C1 -8 alkyl substituted by carbocyclic ring or hetero ring. Par- 
ticularly, preferred R 4 is C1 -8 alkyl substituted by carbocyclic ring. 

[Salts] 

[0043] In the present invention, non-toxic salts includes all such salts. 

[0044] For example, the compounds of the present invention of the formula (I) may be converted into the corre- 
sponding salts by known method. Non toxic and water-soluble salts are preferable. Suitable salts include the salts of 
alkalimetal (sodium, potassium etc.), alkaline-earth metal (calcium, magnesium etc.), ammonium salts, salts of organic 
amine which is pharmacologically permitted (tetramethyl ammonium, triethylamine, methylamine, dimethylamine, 
cyclopentylamine, dicydohexylamine, benzyiamine, phenetylamine, piperidine, monoethanolamine, diethanolamine, 
tris(hydroxymethyl)amine, lysine, arginine, N-methyl-D-gulcamine etc.). 

[0045] The compounds of the present invention of the formula (I) may be converted into the corresponding acid- 
addition salts by known method. Non toxic and water-soluble salts are preferable. Suitable acid-addition salts include 
the salts with inorganic acids such as hydrochloric acid, hydrobromic acid, sulphonic acid, phosphonic acid, nitric acid 
and the salts with organic acids such as acetic acid, trifluoroacetic acid, lactic acid, tartaric acid, oxalic acid, fumaric 
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acid, maleic acid, citric acid, benzoic acid, methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, toluenesul- 
fonic acid, isethionic acid, glucuronic acid and gluconic acid. 

[0046] The compounds of the present invention of the formula (I) or salts thereof may be converted into a corre- 
sponding hydrate by known methods. 
5 [0047] In the compounds of the formula (I), preferred compounds are as follows: 
the compound of the formula (la) 



10 



15 




O 



(wherein all the symbols are the same meanings as hereinbefore described.), the compound of the formula (lb) 



25 




(wherein all the symbols are the same meanings as hereinbefore described.), the compound of the formula (Ic) 



40 




O 



(wherein all the symbols are the same meanings as hereinbefore described.), the compound of the formula (Id) 
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O 



(wherein all the symbols are the same meanings as hereinbefore described.), the compound of the formula (le) 




O 



(wherein all the symbols are the same meanings as hereinbefore described.), the compound of the formula (If) 




(wherein all the symbols are the same meanings as hereinbefore described.), the compound of the formula (Ig) 
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(wherein all the symbols are the same meanings as hereinbefore described.), the compound of the formula (Ih) 



(wherein all the symbols are the same meanings as hereinbefore described.), non-toxic salts thereof or the hydrates 
thereof. 

[0048] The concrete compounds are ones shown in the following Tables 1-40, non-toxic salts thereof and the 
hydrates thereof and ones described in Example. Also, the following concrete compounds include the isomers gener- 
ated by asymmetric carbon atom(s), i.e., R, S and RS form. In the following each Table, Me is methyl, Boc is t-butoxy- 
carbonyl, i-Bu is isobutyi, Ac is acetyl. 
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Table 36 
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Table 38 
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Table 39 
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Table 40 
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[Processes for the Preparation thereof] 
[0049] 

(a) For the compounds of the formula (I), those in which E is -COO-, -OCO-, -CONR 8 -, -NR 9 CO-, -O, -S-. or -CO- 
, i.e., the compounds of the formula (I- A) 



D — E 1 — R 3 " 1 




(wherein R 1 ' 1 is the same meaning as hereinbefore described for R 1 , provided that amino group which is com- 
prised in the group represented by R 1 * 1 may be protected, if necessary, and R 3-1 is the same meaning as herein- 
before described for R 3 , provided that amino group which is comprised in the group represented by R 3 " 1 may be 
protected, if necessary, and R 4 * 1 is the same meaning as hereinbefore described for R 4 provided that -COOH, 
hydroxy or amino group which is comprised in the group represented by R 4 " 1 may be protected, if necessary, and 
E 1 is -COO, -OCO-, -CONR 8 -, -NR 9 CO-, -0-, -S- or -CO-, and the other symbols are the same meanings as here- 
inbefore described.) may be prepared by amidation or esterrfication of a compound of formula (II) 



D-E 1 — R 31 




(wherein all the symbols are the same meanings as hereinbefore described.) with a compound of formula (III) 

J 2 — R 4 " 1 (III) 

(wherein J 2 is -OH, -NHR 16 or hetero ring containing NH group (this hetero ring is the same meaning as hereinbe- 
fore described for hetero ring represented by R 4 , R 16 and nitrogen atom which R 4 and R 16 are bound to, together.), 
and the other symbol is the same meaning as hereinbefore described.), or by amidation or esterrfication of a com- 
pound of formula (IV) 



D-E 2 




(wherein E 2 is -COOH, -NHR 9 or -OH, and the other symbols are the same meanings as hereinbefore described.) 
with a compound of formula (V) 
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E 3 — R 3 " 1 (V) 

(wherein E 3 is -OH, -NHR 8 or -COOH, and the other symbol is the same meaning as hereinbefore described.). 
The above amidation is known per se and can be carried out by, for example: 

(1) using an acid haride, 

(2) using a mixed acid anhydride, 

(3) using a condensing agent etc. 

Each of those methods can be carried out, for example, as follows: 

(1) the method using an acid halide may be carried out, for example, by reacting a carboxylic acid with an acid 
halide (e. g., oxalyl chloride, thionyl chloride etc.) in an organic solvent (e.g., chloroform, methylene chloride, 
diethyl ether, tetrahydrofuran, ethyl acetate etc.) or without a solvent at from -20°C to the reflux temperature, 
and then by reacting the acid halide obtained with an amine in the presence of a tertiary amine (e. g., pyridine, 
triethylamine, dimethylaniline, dimethylaminopyridine, N-methylmorpholine etc.) in an organic solvent (e. g., 
chloroform, methylene chloride, diethyl ether, tetrahydrofuran etc.) at 0°C ~ 40°C, 

(2) the method using a mixed acid anhydride may be carried out for example, by reacting a carboxylic acid and 
an acid halide (e. g., pivaloyl chloride, tosy! chloride, mesyl chloride, ethyl chloroformate, isobutyl chlorofor- 
mate etc.) in the presence of a tertiary amine (e. g., pyridine, triethylamine, dimethylaniline, dimethylaminopy- 
ridine, N-methylmorpholine etc.) in an organic solvent (e. g., chloroform, methylene chloride, diethyl ether, 
tetrahydrofuran etc.) or without a solvent at -20°C - 40°C, and then by reacting the mixture of acid anhydride 
obtained with a corresponding amine in an organic solvent (e. g., chloroform, methylene chloride, diethyl ether, 

tofraK/HcrtJi trar\ atr* \ o4 ftof*. _ AWCi 

(3) the method using a condensing agent (e. g., 1,3-dicyclohexylcarbodiimide (DCC), 1-ethyl-3-[3-(dimethyl- 
amino)propyl]cabodiimide (EDC), 2-chloro-1-methylpyridinium iodide, 1,1-carbonyldiimidazole (CD!) etc.) may 
be carried out, for example, by reacting a carboxylic acid with an amine using a condensing agent in the pres- 
ence or absence of a tertiary amine (e. g., pyridine, triethylamine, dimethylaniline, dimethylaminopyridine etc.), 
in the presence or absence of 1 -hydroxybenzotriazole (HOBt) in an organic solvent (e. g., chloroform, methyl- 
ene chloride, dimethyl formamide, diethyl ether, tetrahydrofuran etc.) or without a solvent at 0°C ~ 40°C. 

The reactions (1), (2) and (3) hereinbefore described may be preferably carried out in an atmosphere of inert 
gas (e. g., argon, nitrogen etc.) under anhydrous conditions. 

The above esterrfication is known per se and can be carried out by, for example: 

(1) using an acid haride, 

(2) using a mixed acid anhydride, 

(3) using a condensing agent etc. 

Each of those methods can be carried out, for example, as follows: 

(1) the method using an acid halide may be carried out, for example, by reacting a carboxylic acid with an acid 
halide (e. g., oxalyl chloride, thionyl chloride etc.) in an organic solvent (e.g., chloroform, methylene chloride, 
diethyl ether, tetrahydrofuran ethyl acetate etc.) or without a solvent at from -20°C to the reflux temperature, 
and then by reacting the acid halide obtained with an alcohol in the presence of a tertiary amine (e. g. t pyridine, 
triethylamine, dimethylaniline, dimethylaminopyridine, N-methylmorpholine etc.) in an organic solvent (e. g., 
chloroform, methylene chloride, diethyl ether, tetrahydrofuran etc.) at 0°C ~ 40°C, 

(2) the method using a mixed acid anhydride maybe carried out, for example, by reacting a carboxylic acid and 
an acid halide (e. g., pivaloyl chloride, tosyl chloride, mesyl chloride, ethyl chloroformate, isobutyl chlorofor- 
mate etc.) in the presence of a tertiary amine (e. g., pyridine, triethylamine, dimethylaniline, dimethylaminopy- 
ridine, N-methylmorpholine etc.) in an organic solvent (e. g., chloroform, methylene chloride, diethyl ether, 
tetrahydrofuran etc.) or without a solvent at -20°C - 40°C, and then by reacting the mixture of acid anhydride 
obtained with a corresponding alcohol in an organic solvent (e. g., chloroform, methylene chloride, diethyl 
ether, tetrahydrofuran etc.), at 0°C - 40°C, 

(3) the method using a condensing agent (e. g. p 1,3-dicyclohexylcarbodiimide (DCC), 1-ethyl-3-[3-(dimethyl- 
amino)propyl]cabodiimide (EDC), 2-chloro-1-methylpyridinium iodide, 1,1'-carbonyldiimidazole (CDI) etc.) may 
be carried out, for example, by reacting a carboxylic acid with an alcohol using a condensing agent in the pres- 
ence or absence of a tertiary amine (e. g., pyridine, triethylamine, dimethylaniline, dimethylaminopyridine etc.), 
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in the presence or absence of 1 -hydroxybenzotriazole (HOBt) in an organic solvent (e. g., chloroform, methyl- 
ene chloride, dimethyl formamide, diethyl ether, tetrahydrofuran etc.) or without a solvent at 0°C ~ 40°C. 

The reactions (1), (2) and (3) hereinbefore described may be preferably carried out in an atmosphere of inert 
gas (e. g., argon, nitrogen etc.) under anhydrous conditions. 

Also, for the compounds of the formula (l-A), those in which E is -S-, i.e., the compounds of the formula (l-A-1) 



D — S — R 




(wherein all the symbols are the same meanings as hereinbefore described.) may be prepared by the reaction of a 
compound of formula (VI) 



D— SH 




(wherein all the symbols are the same meanings as hereinbefore described.) with a compound of formula (VII) 

X— R 3 ' 1 (VII) 

(wherein X is halogen, and the other symbols is the same meaning as hereinbefore described.). 

The reaction of a compound of formula (VI) with a compound of formula (VII) is known per se and can be car- 
ried out, for example, in an organic solvent (e.g., dimethyHbrmamide, acetone etc.), in the presence of base (e.g., 
potassium carbonate etc.), at 0°C - 40°C. 

(b) For the compounds of the formula (I), those in which E is -SO-, -S0 2 -, i.e., the oompounds of formula (l-B) 



D — E 4 — R w 




(wherein E 4 is -SO- or -S0 2 - and the other symbols are the same meanings as hereinbefore described.) may be 
prepared by the oxidation of a compounds of formula (l-A) wherein E 1 is -S-. 

The above oxidation is known per se, and in case of the oxidation from sulfide group to sulfoxide group, for 
example, it can be carried out in an organic solvent (e.g., methylene chloride, chloroform, benzene, hexane, t-butyl 
alcohol etc.), in the presence of 1 equivalent of oxidizing agent (e.g., hydrogen peroxide) sodium periodate, acyl 
nitrite, sodium perborate, peracid (e.g., m-chloroperbenzoic acid, peracetic acid etc.) etc.), in a few minutes, at - 
78°C to 0°C. 

Also, in the case of the oxidation from sulfide group to suffone group, for example, it can be carried out in an 
organic solvent (e.g., methylene chloride, chloroform, benzene, hexane. t-butyl alcohol etc.), in the presence of an 
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excess amount of oxidizing agent (e.g., hydrogen peroxide, sodium periodate, potassium pemanganate, sodium 
perborate, potassium hydrogen peroxosuHate, peracid (e.g., m-chloroperbenzoic acid, pracetic acid etc.) etc.), in a 
few hours, at -78°C ~ 40°C. 

(c) For the compounds of the formula (I), those in which E is -NR 10 -, i.e., the compounds of the formula (l-C) 




(wherein all the symbols are the same meanings as hereinbefore described.) may be prepared by the reaction of a 
compound of formula (VIII) 



D— CHO 



R 1 " 1 — A, 



n v/ 



J— R 



4-1 



(vm) 



(wherein all the symbols are the same meanings as hereinbefore described.) with a compound of formula (IX) 

NHR 10 — R 3 ' 1 (IX) 

(wherein all the symbols are the same meanings as hereinbefore described.). 

The reaction of a compound of formula (VIII) with a compound of formula (IX) is known per se, and may be car- 
ried out, for example, in an organic solvent (e.g., methanol, ethanol etc.). using reducing agent (e.g., sodium 
cyanoborohydride, sodium borohydride etc.), in the presence or absence of pH modulator (e.g., acetic acid etc.), at 
0°C ~ 40°C. 

(d) For the compounds of the formula (I), those in which E is -S0 2 NR 1 1 -, i.e., the compounds of the formula (l-D) 




(wherein all the symbols are the same meanings as hereinbefore described.) may be prepared by the reaction of a 
compound of formula (X) 
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(wherein all the symbols are the same meanings hereinbefore described.) with a compound of formula (XI) 

NHR 11 — R 3 " 1 (XI) 

(wherein all the symbols are the same meanings as hereinbefore described.). 

The reaction of a compound of formula (X) with a compound of formula (XI) is known per se, and may be car- 
ried out, for example, by reacting a compound of formula (X) with an acid halide (e.g., oxalyl chloride, thionyl chlo- 
ride, suKutyl chloride etc.) in an organic solvent (chloroform, methylene chloride, diethyl ether, tetrahydrcf uran etc.) 
in the presence of base (e.g., triphenylphosphine etc.) at -20°C to the reflux temperature, and then by reacting the 
compound thus obtained with a compound of formula (XI) in the presence of a tertiary amine (e.g., pyridine, triethyl- 
amine, diethylaniline, diethylaminopyridine etc.), in an organic solvent (e.g., chloroform, methylene chloride, diethyl 
ether, tetrahydrofuran etc.), at 0°C ~ 40°C. 

(e) For the compounds of the formula (I), those in which E is -NR 12 S0 2 - ( i.e., the compounds of the formula (l-E) 




(wherein all the symbols are the same meanings as hereinbefore described.) may be prepared by the reaction of a 
compound of formula (XII) 



D NHR 12 




(wherein all the symbols are the same meanings as hereinbefore described.) with a compound of formula (XIII) 

X — S0 2 — R 3 " 1 (XIII) 

(wherein X is halogen, and the other symbol is the same meaning as hereinbefore described.). 

The reaction of a compound of formula (XII) with a compound of formula (XIII) may be carried out, for example, 
in organic solvent (e.g., chloroform, methylene chloride, diethyl ether, tetrahydrofuran etc.), in the presence of a ter- 
tiary amine (e.g., pyridine, triethylamine, dimethylaniline, dimethylaminopyridine etc.), at 0°C - 40°C. 
(f) For the compounds of the formula (I), those in which A is -CO- or -S0 2 - ( i.e., the compounds of the formula (l-F) 
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D E R 3 " 1 




(wherein A 1 is -CO- or -S0 2 - and the other symbols are the same meanings as hereinbefore described.) 
may be prepared by amidation or sulfonamidation of a compound of formula (XIV) 



D — E — R w 




(wherein all the symbols are the same meanings as hereinbefore described.) with a compound of formula (XV) 

R 11 -^A 2 (XV) 

(wherein A 2 is -COOH or -SO3H, and the other symbol is the same meaning as hereinbefore described.). 

Sulfonamidation is known per se, and can be carried out, for example, by reacting a sulfonic acid with an acid 
halide (e.g., oxalyl chloride, thionyl chloride, phosphorus pentachloride, phosphorus trichloride etc.) in an inert 
organic solvent (e.g., chloroform, methylene chloride, diethyl ether, tetrahydrofuran etc.) or without a solvent at - 
20°C to the reflux temperature, and then by reacting the suffonyl halide obtained with a tertiary amine (e.g., pyrid- 
ine, triethylamine, dimethylaniline, dimethylaminopyridine etc.) in an inert organic solvent (e.g., chloroform, methyl- 
ene chloride, diethyl ether, tetrahydrofuran etc.) at 0°C ~ 40°C. 

Also, amidation may be carried out by the same method as hereinbefore described, 
(g) For the compounds of the formula (I), those in which A is bond, R 1 is C1-4 alkyl substituted by phenyl, C3-8 
cycloalkyl, or hetero ring, i.e., the compounds of the formula (l-G) 



D — E — R 3 " 1 



R 1 * 2 — N 




J — R 4 " 1 (I-G) 



(wherein R 1 ' 2 is C1-4 alkyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring (when amino group exists as a 
substituent of each ring, it may be protected, if necessary.), and the other symbols are the same meanings as here- 
inbefore described.) 

may be prepared by the reaction of a compound of formula (XIV) 
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D — E — R 3 " 1 



R 2 O 

(wherein all the symbols are the same meanings as hereinbefore described.) with a compound of formula (XVI) 

Ri-3_CHO (XVI) 

(wherein R 1 * 3 is phenyl, C3-8 cycloalkyl, hetero ring, or C1-3 alkyl substituted by phenyl, C3-8 cycloaikyl or hetero 
ring (when amino group exists as a substituent of each ring, it may be protected, if necessary.)). 

This reaction can be carried out by the same method in the reaction of a compound of formula (VIII) with a com- 
pound of formula (IX), as hereinbefore described. 

(h) For the compounds of the formula (I), those in which R 1 is hetero ring, or C1 -4 alkyl substituted by hetero ring, 
and a substituent of such a hetero ring is C2-5 acyl or C1 -4 alkoxycarbonyl, i.e., the compounds of the formula (l-H) 




(wherein R 23 is bond or C1 -4 alkylene, R 24 is C1 -4 alkoxycarbonyl or C2-5 acyl, R 25 is C1 -4 alkyl, C1 -4 alkoxy, phe- 
nyl, phenoxy, benzyloxy, -SR 5 , halogen, nitro or -NR 6 R 7 , n is 0 ~2, 




is the same meaning as hereinbefore described for hetero ring in R 1 , provided that it contains at least one nitrogen 
atom. Also, when amino group exists in a substituent represented by R 25 , it may be protected, if necessary, and the 
other symbols are the same meanings as hereinbefore described.) may be prepared by the amidation of a com- 
pound of formula (XVII) 



D — E — R 3 " 1 




(xvn) 



(wherein all the symbols are the same meanings as hereinbefore described.) with a compound of formula (XVIII) 



60 



EP 0 997 147 A1 



R 24 -OH (XVIII) 

(wherein R 24 is the same meaning as hereinbefore described.) 

The amidation can be carried ait by the same method as hereinbefore described. 
5 (i) In the compounds of the formula (I), the compounds of formula (l-l) 



10 



D — E — R 



3-2 




J — R 



4-2 



(I'D 



15 



(wherein R 1 " 4 , R 3 " 2 and R 4 ' 2 are the same meanings as hereinbefore described for R 1 , R 3 , R 4 , respectively, pro- 
vided that at least one of R 1 " 4 R 3 ' 2 and R 4 ' 2 is a group containing -COOH, hydroxy or amino group, and the other 
20 symbols are the same meanings as hereinbefore described.) 

may be prepared by the deprotection under alkaline conditions, the deprotection under acidic conditions and/or 
hydrogenolysis of the above compound of formulae (l-A), (l-A-1), (l-B), (l-C), (l-D), (l-E), (l-F), (I-G) or (l-H). 

[00501 The deprotection under alkaline conditions is known per se : and may be carried out for example, in an 
25 organic solvent (e.g., methanol, tetrahydrofuran, dioxane etc.), using an alkali metal hydroxide (e.g., sodium hydroxide, 
potassium hydroxide, lithium hydroxide etc.), an alkaline earth metal hydroxide (e.g., calcium hydroxide etc.) or a car- 
bonate (e.g., sodium carbonate, potassium carbonate etc.), an aqueous solution thereof or a mixture thereof at 0°C ~ 
40°C. 

[0051 ] The deprotection under acidic conditions is known per se, and may be carded out, for example, in an organic 
30 solvent (e.g., methylene chloride, chloroform, dioxane, ethyl acetate, anisole etc.) or without a solvent, using an organic 
acid (e.g., trrfluoroacetic acid, methanesuHonic acid, trimethytsilyl iodide etc.), or an inorganic acid (e.g., hydrogen chlo- 
ride etc.) or a mixture thereof (e.g hydrobromoacetic acid etc.) at 0°C ~ 90°C. 

[0052] The hydrogenolysis is known per se, and may be carried out, for example, in an organic solvent (e.g., tet- 
rahydrofuran, dioxane, diethyl ether, ethyl acetate, methanol, ethanol etc.), in the presence of a catalyst (e.g., palladium 
35 carbon, palladium, palladium hydroxide, palladium acetate, palladium black, platinum black, nickel, Raney-nickel etc.), 
at ordinary or elevated pressure under an atmosphere hydrogen gas, at 0°C ~ 80°C. 

[0053] It should be easily understood by those skilled in the art that the carboxy or hydroxy protecting group are not 
only t-butyl group or benzyl group but any group which can be easily and selectively eliminated can be used in the 
present invention. For example, a protecting group described in Protective Groups in Organic Synthesis (T. W. Greene, 

40 Wiley, New York (1991)) may be used. The amino protecting group are not only benzyloxycarbonyl group or t-butoxy- 
carbonyl group but any group which can be easily and selectively eliminated can be used in the present invention. The 
proposed compounds of the present invention may be easily prepared using those protecting groups. 
[0054] The compounds of formulae (II), (III), (IV), (V), (VI), (VII), (VIII), (IX), (X), (XI), (XII), (XIII), (XIV), (XV), (XVI), 
(XVII) or (XVIII) are known per se or may be prepared by methods known per se or methods described in Example, but 

45 do not limit the present invention. 

[0055] For example, the compounds of formula (X) may be prepared by the methods described in Liebigs Ann. 
Chem, 776-783, 1979. 

[0056] For example, the compounds of formula (XII) may be prepared by the methods described in J. Org. Chem, 
Vol. 44, No. 10, 1979. 

so [0057] For example, for the compounds of formula (XIV), those in which E is -0-, -S-, -SO-, -S0 2 -, i.e., the com- 
pound of formula (XIV), and for the compounds of formula (XVII), those in which E is -0-, -S-, -SO-, -S0 2 -, i.e., the com- 
pounds of formula (XVII') may be prepared by the method described in the following Scheme 1 and Scheme 2. 
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(in each Scheme, E 5 is -0-. -S-, -SO-, or -S0 2 -, Boc is 1-butoxycarbonyl, (Boc) 2 0 is di-t-butyldicarbonate, R 26 is bond 
or C1-3 alkylene, and the other symbols are the same meanings as hereinbefore described.) 
[0058] The reactions described in the above-mentioned Schemes may be carried out by known methods. In the 
above-mentioned Schemes, compounds used for starting materials are may be known per se or may be easily pre- 
so pared by known methods. 

[0059] In the present invention, the other starting materials and each reagent are known per se or may be prepared 
by known methods. 

[0060] In each reaction in the present specification, products may be purified by a conventional manner. For exam- 
ple, it may be carried out by distillation at atmospheric or reduced pressure, high performance liquid chromatography, 
55 thin layer chromatography or column chromatography using silica gel or magnesium silicate, washing or recrystalliza- 
tion. Purification may be carried out after each reaction, or after a series of reactions. 
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[Pharmacological activity] 

[0061] tt has been confirmed that the compounds of the present invention of the formula (I) possess an inhibitory 
action on N-type calcium channel according to the following experiment. 

Determination of inhibitory activity on N-type calcium channel : 

[0062] Cell line was differentiated according to the method described in FEBS Letters, 225, 1 78*1 82, 1 988. The ceil 
was loaded with fluorescent reagent, Fura-2 • AM (at the final concentration of 1 0 pM), at 37°C for 30 minutes and sus- 
pended in Krebs-buffer containing HEPES (25 mM) to obtain the cell suspension. The obtained cell suspension was 
incubated in the presence or absence of the compounds of the present invention with nifedipine for 5 minutes. The cell 
was depolarized by adding potassium chloride solution (at the final concentration of 80 mM) thereto and then a fluores- 
cence intensity at the emission wavelength of 500 nm excited by the UV of 340 nm and 380 nm alternately was meas- 
ured using the intracellular calcium analyzer (Nippon Bunko Co., CAF-1 10). The inhibitory activity of the compound of 
the present invention (at the final concentration of 3 pM) on calcium influx into the cell was calculated from the differ- 
ence in changing the fluorescence intensity at peak (AR) according to the following equation. 

Inhibitory activity of the compound of the present invention (3 nM) on calcium inlux (%) = 
' Mean of A R in case of solution > 
in the presence of the compound 
1 of the present invention 1QQ 
" Mean of A R in case of solution 
in the absence of the compound 
v of the present invention / 



[0063] The results were shown in Table 41 . 



Table 41 



Example No. 


Inhibitory activity on Ca 
influx (%) 


2 


75 


2(29) 


75 


2(80) 


87 


2(86) 


83 


6(22) 


79 


6(27) 


72 


6(44) 


86 


6(68) 


73 


9(13) 


88 



[0064] From the results of an experiment using the patch-clamp technique described in Pflungers Archives, 391, 
85-1 00, 1 981 , the compounds of the present invention at the concentration of 1 0 \M showed clearly an inhibitory action 
on flux of barium ion (calcium current) passed through an N-type calcium channel. The cells used in this experiment 
had been incubated according to the method described in FEBS Letters, 235, 178-182, 1988. 

[Toxicity] 

[0065] The toxicity of the compounds of the present invention are very low and therefore, it may be considered that 
the compounds of the present invention are safe for pharmaceutical use. 
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[0066] The compounds of the formula (I) possess an inhibitory action on N-type calcium channel, so they are useful 
as agent for the prevention and/or treatment of cerebral infarct, transient ischemic attack, encephalomyelopathy after 

5 cardiac operation, spinal angiopathy, hypertension with stress, neurosis or epilepsy etc. or agent for the treatment of 
pain (for example, acute pain, chronic pain, pain after operation, cancer pain, neuralgia, pain caused by infection etc.). 
[0067] For the purpose above described, the compounds of the general formula (I), of the present invention, non- 
toxic salts thereof, acid addition salts thereof and hydrates thereof may be normally administered systematically or par- 
tially, usually by oral or parenteral administration. 

10 [0068] The doses to be administered are determined depending upon age, body weight, symptom, the desired 
therapeutic effect, the route of administration, and the duration of the treatment etc. In the human adult, the doses per 
person per dose are generally between 1 mg and 1000 mg, by oral administration, up to several times per day, and 
between 1 mg and 100 mg, by parenteral administration (preferred into vein) up to several times per day, or continuous 
administration between 1 and 24 hrs. per day into vein. 

is [0069] As mentioned above, the doses to be used depend upon various conditions. Therefore, there are cases in 
which doses lower than or greater than the ranges specified above may be used. 

[0070] When administration of the compounds of the present invention, it is used as solid compositions, liquid com- 
positions or other compositions, for oral administration, as injections, liniments or suppositories etc. for parenteral 
administration. 

20 [0071] Solid compositions for oral administration include compressed tablets, pills, capsules, dispersible powders, 
and granules. 

[0072] Capsules contain hard capsules and soft capsules. 

[0073] In such compositions, one or more of the active compound(s) is or are, admixed with at least one inert dilu- 
ent such as lactose, mannitol, glucose, hydroxypropyl cellulose, microcrystalline cellulose, starch, polyvinylpyrrolidone, 
25 magnesium metasilicate aluminate. The compositions may also comprise, as is normal practice, additional substances 
other than inert diluents: e.g. lubricating agents such as magnesium stearate, disintegrating agents such as cellulose 
calcium glycolate, and assisting agents for dissolving such as glutamic acid, asparaginic acid. The tablets or pills may, 
if desired, be coated with film of gastric or enteric material such as sugar, gelatin, hydroxypropyl cellulose or hydroxy- 
propyl cellulose phthalate etc., or be coated with two or more films. And further, coating may include containment within 
30 capsules of absorbable materials such as gelatin. 

[0074] Liquid compositions for oral administration include pharmaceutically-acceptable emulsions, solutions, syr- 
ups and elixirs etc. In such liquid compositions, one or more of the active compound(s) is or are comprised in inert dilu- 
ents) commonly used in the art (for example, purified water, ethanol etc.). Besides inert diluents, such compositions 
may also comprise adjuvants such as wetting agents, suspending agents, sweetening agents, flavouring agents, per- 
35 fuming agents and preserving agents. 

[0075] Other compositions for oral administration include spray compositions which may be prepared by known 
methods and which comprise one or more of the active compound(s). Spray compositions may comprise additional 
substances other than inert diluents: e.g. stabilizing agents such as sodium hydrogen sulfate, stabilizing agents to give 
isotonicity, isotonic buffer such as sodium chloride, sodium citrate, citric acid. For preparation of such spray composi- 
te tions, for example, the method described in the United States Patent No. 2868691 or 3095355 may be used. 

[0076] Injections for parenteral administration include sterile aqueous or non-aqueous solutions, suspensions and 
emulsions. Aqueous solutions or suspensions include distilled water for injection and physiological salt solution. Non- 
aqueous solutions or suspensions include propylene glycol, polyethylene glycol, plant oil such as olive oil, alcohol such 
as ethanol, POLYSOLBATE80 (registered trade mark) etc. Such compositions may comprise additional diluents: e.g. 
45 preserving agents, wetting agents, emulsifying agents, dispersing agents, stabilizing agent (for example, lactose), 
assisting agents such as assisting agents for dissolving (for example, glutamic acid, asparaginic acid). They may be 
sterilized for example, by filtration through a bacteria-retaining filter, by incorporation of sterilizing agents in the compo- 
sitions or by irradiation. They also may be manufactured in the form of sterile solid compositions and which can be dis- 
solved in sterile water or some other sterile diluents for injection immediately before used. 
so [0077] Other compositions for parenteral administration include liquids for external use, and endemic liniments, 
ointment, suppositories and pessaries which comprise one or more of the active compound(s) and may be prepared by 
know methods. 

[Reference Example and Example] 

55 

[0078] The following Reference Examples and Examples illustrate the present invention, but do not limit the present 
invention. 

[0079] The solvents in the parentheses show the developing or eluting solvents and the ratios of the solvents used 
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are by volume in chromatographic separations and TLC. 
[0080] NMR in the parentheses show measured solvents. 



Reference Example 1 



(2S)-3-cyclohexylmethoxy-2-t^utoxycarbonylaminopropanoicacid 



[0081] 



H 3 C 
H 3 C 




[0082] Under cooling with ice, sodium hydride (60%, 3.95 g) was added to a solution of (2S)-3-hydroxy-2-t-butoxy- 
carbonylaminopropanoic acid (10.11 g) in dimethylformamide (200 ml, hereinafter abbreviated as DMF). The mixture 
was stirred for 30 minutes at 0°C. Under cooling with ice, (bromomethyl)cyclohexane (9.0 ml) was added dropwise to 
the reaction mixture and tetrabutylammonium iodide (910 mg) was added thereto. The mixture was stirred for 23 hours 
at room temperature. Further, (bromomethyl)cyclohexane (2.1 ml) was added dropwise to the reaction mixture. The 
mixture was stirred for 4 hours. (Bromomethyl)cyclohexane (2.1 ml) was added dropwise to reac'rton mixture again. The 
mixture was stirred for 25 hours at room temperature. The reaction mixture was concentrated and the residue was 
diluted with 1N hydrochloric acid and extracted with ethyl acetate. The extract was washed with water and saturated 
aqueous sodium chloride, successively, dried over anhydrous magnesium sulfate. The organic layer was concentrated 
and the residue was purified by silica gel column chromatography (chloroform : methanol = 97 : 3) to give the title com- 
pound (2.52 g) having the following physical data. 

TLC : Rf 0.21 (chloroform : methanol = 9:1); 

NMR (CDCI 3 ) : 8 5.59-5.40 (1H, m), 4.46-4.27 (1H, m), 3.89-3.76 (1H, m), 3.64 (1H, dd, J=9.4, 4.6Hz), 3.27 (2H, 
d, J=6.2Hz), 1.79-0.79 (20H, m). 

Reference Example 2 

(2R)-3-cyclohexylmethylthio-2-t-butoxycarbonylaminopropanoic acid 



[0084] To a solution of L-cysteine (133 mg) in ethanol (10 ml), 2N aqueous solution of sodium hydroxide (1 .1 ml) 
and (bromomethyl)cyclohexane (0.1 7 ml) were added. The mixture was stirred for 2.5 hours at room temperature. Two 
normal aqueous solution of sodium hydroxide (0.6 ml) and di-tert-butyl dicarbonate (0.28 ml) were added to the reaction 



[0083] 




OH 



66 



EP 0 997 147 A1 



mixture. The mixture was stirred for 1 hour. Ethanol was removed by evaporation from the reaction mixture and it was 
acidified by adding 1 N hydrochloric acid and extraced with ethyl acetate. The extract was washed with saturated aque- 
ous sodium chloride, dried over anhydrous magnesium sulfate. The organic layer was concentrated and the residue 
was purified by silica gel column chromatography (chloroform : methanol = 19 : 1) to give the title compound (135 mg) 
5 having the following physical data. 

TLC : Rf 0.21 (ethyl acetate : acetic acid : water = 9:1 : 1) ; 

NMR (CDCI 3 ) : 8 4.42-4.28 (1H f m), 3.01 (1H, dd, J=14.2, 5.2Hz), 2.92 (1H, dd, J=14.2, 3.4Hz), 2.45 (2H, d, 
J=7.0Hz), 1.91-0.81 (20H,m). 

10 

Example 1 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • benzyl ester 
15 [0085] 



20 



25 




30 

[0086] To a solution of (3S)-3-benzyloxycarbonyl-3-t-butoxycarbonylaminoproparioic acid (3.22 g), cyciopentanol 
(1.73 g) and dimethylaminopyridine (127 mg) in methylene chloride (20 ml), 1-ethyl-3-(3-dimethylaminopropyl)-carbod- 
iimide hydrochloric acid salt (3.83 g, hereinafter abbreviated as EDC-HCI) was added. The mixture was stirred for 2 
hours at room temperature. One normal hydrochloric acid was added to the reaction mixture. The mixture was extracted 
35 with methylene chloride. The extract was washed with saturated aqueous sodium chloride, dried over anhydrous mag- 
nesium sulfate. The organic layer was concentrated and the residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 9 : 1) to give the compound of the present invention (4.19 g) having thefbllowing physical data. 

TLC : Rf 0.42 (hexane : ethyl acetate = 4:1); 
40 NMR (CDCI3) : 8 7.34 (5H, s), 5.50 (1H, d, J=8.3Hz), 5.25-5.11 (3H, m), 4.64-4.56 (1H, m), 2.97 (1H ( dd, J=5.1, 
16.9Hz), 2.77 (1H, dd, J=4.8, 16.9Hz), 1.88-1.54 (8H, m), 1.43 (9H, s). 

Example 1(1) ~ Example 1(20) 

45 [0087] By the reaction of the corresponding carboxylic acid derivatives with the corresponding alcohol derivatives 
or amine derivatives by the same desired procedure as Example 1, the following compounds of the present invention 
were obtained. 



50 
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Example 1(1) 

(2S)-3-benzyloxycarbonyl-2-t^utQxycart)onylaminopropanoic acid •cyclohexyl ester 
[0088] 



o 




TLC : Rf 0.45 (hexane : ethyl acetate = 4:1); 

7.35 (5H, s), 5.50 (1H, d. J=7.5Hz), 5.12 (2H, s), 4.86-4.73 (1H, m), 4.58-4.49 (1H, m), 3.04 (1H t dd, J=4.5, 
16.8Hz), 2.86 (1H, dd. J=4.8, 16.8Hz), 1.86-1.58 (4H m), 1.55-1.18 (15H, m). 

Example 1(2) 

(2S)-3-benzytoxyraiix)nyl-2-t-butoxycarbonylaminopropanoic acid • cyclopentyl ester 
[0089] 



O 




TLC : Rf 0.42 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 57.35 (5H, s), 5.97 (1H, d, J=7.8Hz), 5.22-5.15 (1H, m), 5.12 (2H, s), 4.56-4.47 (1H, m), 3.02 (1H, 
dd, J=4.8, 16.9Hz), 2.84 (1H, dd, J=4.8, 16.9Hz), 1.88-1.49 (8H, m), 1.44 (9H, s). 
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Example 1(31 



(2R)-3-benzyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • cyclohexyl ester 



[0090] 




TLC : Rf 0.45 (hexane : ethyl acetate = 4:1); 

7.35 (5K s) : 5.50 (1H : d : J=7.5Hz) ; 5.12 (2H. s). 4.86-4.73 (1H, m). 4.58-4.49 (1H, m), 3.04 (1H, dd, J=4.5, 
16.8Hz), 2.86 (1H, dd, J=4.8, 16.8Hz), 1.86-1.58 (4H, m), 1.55-1.18 (15H, m). 

Example 1(4) 

(2R)-3-benzyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • cyclopentyl ester 
[0091] 



TLC : Rf 0.42 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 7.34 (5H, s). 5.51 (1H, d, J=7.6Hz), 5.22-5.15 (1H, m), 5.12 (2H, s), 4.57-4.47 (1 H, m), 3.01 (1H, 
dd, J=4.8, 16.8Hz), 2.84 (1H, dd, J=4.8, 16.8Hz), 1.86-1.50 (8H, m), 1.44 (9H, s). 
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Example 1(5) 

(2R)-3-cyclopentyloxycart>on^^ acid • benzyl ester 

[0092] 




TLC : Rf 0.30 (hexane : ethyl acetate = 6:1); 

NMR (CDCI 3 ) : 8 7.40-7.30 (5H, m), 5.50 (1H, bd, J=9.0Hz), 5.20 (1H, d, J=12Hz), 5.18 (1H, d, J=12Hz), 5.20-5.07 
(1H, m), 4.65-4.50 (1H, m), 2.93 (1H, dd, J=18, 5Hz), 2.78 (1H, dd, J=18, 5Hz), 1.80-1.48 (8H, m), 1.44 (9H, s). 

Example 1(6) 

(2S)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • benzyl ester 
[0093] 




TLC : Rf 0.26 (hexane : ethyl acetate = 5:1); 

NMR (CDCI 3 ) : 6 7.40-7.30 (5H, m), 5.24-5.08 (4H, m), 4.43-4.25 (1H, m), 2.40-1.50 (12H, m), 1.43 (9H, s). 
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Example 1(7) 

(2R)-4-cydohexyloxycarbonyl-24-butoxycartx>nylaminobiitanoicacid • benzyl ester 
[0094] 




TLC : Rf 0.46 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 7.35 (5H, s), 5.20 (1H, d, J=1 2.4Hz), 5.13 (1H t d, J=9.2Hz), 4.79-4.67 (1H t m), 4.41-4.31 (1H, m), 
2.44-2.30 (2H. m). 2.24-2.08 (1H. m). 2.04-1.66 (5k m) ; 1.61-1.25 (15K m). 

Example 1(8) 

(2R)-4-cyclopentyloxycarbonyl-2-t-butoxyc^rbonylaminobLitanoicacid • benzyl ester 
[0095] 




TLC : Rf 0.42 (hexane : ethyl acetate=4 : 1) ; 

NMR (CDCI3) : 8 7.35 (5H, s), 5.23-5.08 (4H, m), 4.40-4.29 (1H, m), 2.43-2.28 (2H, m), 2.23-2.03 (1H, m), 2.02- 
1.49 (9H, m), 1.42 (9H,s). 
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Example 1(9) 

(2S)-4-benzyioxyrartx)ny1-2-t-butoxyca^ acid • cyciohexyl ester 

[0096] 




TLC : Rf 0.51 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 8 7.34 (5H, s), 5.18-5.04 (3H, m), 4.85-4.74 (1H, m), 4.37-4.24 (1H, m), 2.59-1.25 (23H, m). 
Example 1(10) 

(2S)-4-benzyioxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • cyclopentyl ester 
[0097] 




TLC : Rf 0.50 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 6 7.36 (5H, s), 5.25-5.1 1 (4H, m), 4.37-4.15 (1 H, m), 2.58-1 .34 (21 H, m). 
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Example 1(11) 

(2R)-4-benzyloxycarix)nyl-2-t-butoxycaitonylaminobutanoic acid • cyclohexyl ester 
[0098] 




TLC : Rf 0.51 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 7.36 (5H, s), 5.13 (2H, s), 5.14-5.04 (1H, m), 4.88-4.73 (1H t m), 4.39-4.22 (1H, m), 2.58-1.24 
(23H, m). 

Example 1(12) 

(2R)-4-benzyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • cyclopentyl ester 
[0099] 




NMR (CDCI 3 ) : 5 7.35 (5H, s), 5.25-5.03 (4H, m), 4.37-4.13 (1H P m), 2.59-1.37 (21 H, m). 
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Example 1(13^ 

(2S)-3-cyclohexylcart>amoyl-2-t^ acid • benzyl ester 

5 [0100] 



10 



15 




TLC : Rf 0.29 (hexane : ethyl acetate = 2:1); 

NMR (CDCI 3 ) : 87.43-7.25 (5H, m), 5.81 (1H, bd, J=9Hz), 5.50 (1H, bd, J=9Hz), 5.21 (1H, d, J=10Hz) ( 5.16 (1H, 
25 d, J=10Hz), 4.59-4.46 (1H, m), 3.81-3.60 (1H, m), 2.83 (1H, dd, J=16, 5Hz), 2.68 (1H, dd, J=16, 5Hz), 1.95-0.94 
(10H, m), 1.42 (9H,s). 

Example 104) 

30 (2S)-3-cyclopentylc^rbamoyl-2-t-butoxycarbonyiaminopropanoic acid • benzyl ester 
[0101] 




so TLC : Rf 0.26 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 5 7.43-7.25 (5H ( m), 5.90-5.74 (1H, m), 5.73-5.55 (1H P m) t 5.21 (1H, d p J=12Hz), 5.16 (1H, d, 
J=12Hz), 4.60-4.46 (1H, m), 4.24-4.05 (1H, m), 2.82 (1H ( dd, J=16, 5Hz), 2.68 (1H, dd, J=16, 5Hz), 2.08-1.19 (8H, 
m), 1.42 (9H,s). 
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Example 1(15) 

(2S)-4-(pyirolidin-1-ylcaito • benzyl ester 

[0102] 




TLC : Rf 0.33 {hexane : ethyl acetate = 1:1); 

NMR (CDCI 3 ) : 6 7.40-7.30 (5H, m), 5.60-5.45 (1H, m), 5.21 (1H, d, J=12Hz), 5.14 (1H, d, J=12Hz), 4.40-4.23 (1H, 
m), 3.44 (2H, t, J=7Hz), 3.27 (2H, t, J=7Hz), 2.37-1.65 (8H, m), 1.44 (9H, s). 

Example 1(16) 

(2S)-3-cyclopentyloxycarbonyl-2-(N-t-butoxycarbonyl-N-methylamino)-propanoic acid • 4-nitrobenzyl ester 
[0103] 




TLC : Rf 0.49 (ethyl acetate : hexane =1 : 2) ; 

NMR (CDCI3) : 6 8.25-8.18 (2H, m), 7.51 (2H ( d t J=8.8Hz), 5.30-5.11 (3H, m), 4.82-4.60 (1H, m), 3.17-2.66 (5H, 
m), 1.98-1.33 (17H, m). 
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Example 1(17) 

(2S)-3-cyclohexyloxycarbor^ acid • 4-nforobenzyl ester 

[0104] 




TLC : Rf 0.38 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 6 8.28-8.15 (2H, m), 7.51 (2H t d ( J=8.8Hz), 5.38-5.14 (2H, m), 4.85-4.62 (2H, m), 3.18-3.01 (1H, 
m), 2.98-2.69 (4H, m), 1.94-1.16 (19H, m). 

Example 1(18) 

(2S)-3-cyclobutylaxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • benzyl ester 
[0105] 




TLC : Rf 0.59 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 8 7.36-7.31 (5H, m) ( 5.50 (1H, d, J=8.0Hz), 5.22 (1H t d, J=1 2.4Hz), 5.14 (1H, d ( J=12.4Hz), 5.01- 
4,86 (1H, m), 4.65-4.56 (1H, m), 2.99 (1H, dd, J=16.4, 6.0Hz), 2.78 (1H, dd ( J=16.4, 4.8Hz), 2.39-2.21 (2H, m), 
2.12-1.50 (4H,m), 1.43 (9H,S). 
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Example 1M9) 

(2S)-3-(adamarrtan-2-yloxycart)on^ acid • benzyl ester 

[0106] 




TLC : Rf 0.46 (hexane : ethyl acetate = 4:1); 

NMR (CDCU) : 8 7.34 (5H. s) : 5.54 (1H : d : J=8.8HzV 5.22 (1H d : J=12.2Hz) : 5.13 (1H : d : J=12.2HzV 4.93-4.87 
(1H, br), 4.66-4.57 (1H,m), 3.04 (1K dd. J=4.4, 16.8Hz), 2.85 (1H, dd, J=4.6, 16.8Hz), 2.01-1.65 (12H, m), 1.60- 
1.46 (2H,m), 1.43 (9H, s). 

Example 1(20) 

(2S)-3-(adamantan-1-yloxycarbonyl)-2-t-butoxycarbonylaminopropanoicacid • benzyl ester 
[0107] 




TLC : Rf 0.46 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 7.34 (5H, s), 5.50 (1H, d, J=8.6Hz), 5.23 (1H, d, J=12.4Hz), 5.13 (1H, d, J=12.4Hz), 4.60-4.52 
(1H,m),2.93 (1H, dd,J=4.6, 16.8Hz),2.71 (1H, dd,J=4.8, 16.8Hz), 2.19-2.08 (3H,br),2.02 (6H, d, J=3.0Hz), 1.63 
(6H,s), 1.44 (9H,s). 
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Reference Example 3 

(2S)-3-cyclopentytoxycarbony^^ acid 
5 [0108] 



10 




OH 



20 [01 09] Under argon atmosphere, the compound prepared in Example 1 (4. 1 9 g) was stirred in ethyl acetate (25 ml) 
and palladium carbon (5%, 500 mg) was added thereto. The mixture was stirred for 13 hours at room temperature under 
hydrogen atmosphere. The reaction mixture was filtered through Celite. The filtrate was concentrated to give the title 
compound (2.98 g) having the following physical data. 

25 TLC : Rf 0.53 (chloroform : methanol = 9:1); 

NMR (CDCI 3 ) : 5.54 (1H, d, J=8.1 Hz), 5.24-5.17 (1H, m), 4.63-4.55 (1H, m), 2.97 (1H, dd, J=4.8, 17.1Hz), 2.79 
(1H, dd, J=4.8, 17.1 Hz), 1.87-1.55 (8H, m), 1.45 (9H, s). 

Example 2 

30 

(2S)-N-(4-methoxybenzyl)-3-cyclohexyimethoxy-2-t-butoxycarbonylaminopropanamide 
[0110] 

35 



40 




[0111] The compound prepared in Reference Example 1 (90 mg), dimethylaminopyridine (6 mg) and 4-methoxy- 
benzytamine (43 mg) were dissolved in methylene chloride, and EDC-HCI (122 mg) was added thereto. The mixture 
so was stirred for 12 hours at room temperature. The reaction mixture was concentrated. The residue was purified by silica 
gel column chromatography (hexane : ethyl acetate = 3 : 1) to give the compound of the present invention (84 mg) hav- 
ing the following physical data. 

TLC : Rf 0.20 (hexane : ethyl acetate = 3:1); 
55 NMR (CDCI3) : 6 7.19 (2H, d, J=8.2Hz), 6.85 (2H, d, J=8.2Hz), 6.80-6.66 (1H, br), 5.52-5.26 (1H, br), 4.44 (1H, dd, 
J=5.2, 15.0Hz), 4.36 (1H, dd, J=5.8, 15.0Hz), 4.30-4.15 (1H, br), 3.89-3.79 (4H, m), 3.44 (1H, dd, J=7.0, 9.2Hz), 
3.27 (1H, dd, J=6.1, 9.3Hz), 3,20 (1H f dd, J=6.1, 9.3Hz) ( 1.94 (5H, m), 1.44 (9H, s), 1.34-1.04 (4H, m), 0.96-0.74 
(2H, m). 
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Example 2(1) ~ Example 2(119) 

[0112] By the reaction of the compounds prepared in Reference Example 1, Reference Example 2, Reference 
Example 3, or the carboxylic acid derivatives (obtained by the same desired procedure as Reference Example 3, using 
the compounds prepared in Example 1(1) - Example 1(20)) or the corresponding carboxylic acids derivatives thereof 
with the corresponding alcohol derivatives or amine derivatives by the same desired procedure as Example 2, the fol- 
lowing compounds of the present invention wer obtained. 

Example 2(1) 

(2S)-4-cyclohexylQxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 4-nitrobenzyl ester 



TLC : Rf 0.37 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 8.23 (2H, d, J=8.8Hz), 7.53 (2H, d, J=8.8Hz), 5.27 (2H, s), 5.12 (1H, d, J=8.6Hz) p 4.80-4.69 (1H, 
m), 4.44-4.33 (1H, m), 2.43-2.36 (2H, m), 2.31-1.20 (21 H, m). 

Example 2(2) 

(2S)-3-cyciohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-f luorobenzyl ester 



TLC : Rf 0.36 (hexane : ethyl acetate=4 : 1) ; 

NMR (CDCI3) : 8 7.36-7.29 (2H, m), 7.08-6.99 (2H, m), 5.48 (1H, d p J=12.3Hz), 5.17 (1H, d, J=12.4Hz), 5.09 (1H, 
d, J=12.4Hz), 4.80-4.65 (1H, m) p 4.65-4.52 (1H, m), 2.99 (1H, dd, J=4.5, 16.8Hz), 2.78 (1H, dd, J=4.8, 16.8Hz), 
1.87-1.47 (6H, m), 1.43 (9H, s), 1.40-1.20 (4H, m). 



[0113] 




[0114] 
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Example 2(3) 

(2R)-3-cyclohexyloxycaito^ acid • 4-fluorobenzyi ester 



s [0115] 



10 



15 




20 

TLC : Rf 0.46 (ethyl acetate : hexane=1 : 4) ; 

NMR (CDCI 3 ) : 8 7.36-7.29 (2H, m), 7.08-6.99 (2H, m), 5.49 (1H, d. J=8.5Hz), 5.19 (1H, d, J=12.2Hz), 5.09 (1H, d, 
J=12.2Hz), 4.73-4.57 (2H, m), 2.98 (1H, dd, J=16.8, 4.8Hz), 2.78 (1H, dd, J=16.8, 4.7Hz), 1.80-1.24 (19H, m). 

25 Example 2(4) 

(2S)-3-cyclohexylcxycarbonyl-2-t-butoxycarbonytaminopropanoic acid • 4-methoxybenzyl ester 
[0116] 

30 



35 




45 TLC : Rf 0.39 (hexane : ethyl acetate=4 : 1) ; 

NMR (CDCI3) : 8 7.27 (2H, d, J=8.6Hz), 6.87 (2H. d, J=8.6Hz), 5.52-5.42 (1 H, m), 5.15 (1 H, d. J=12.0Hz), 5.07 (1H, 
d, J=12.0Hz), 4.75-4.64 (1H, m), 4.62-4.50 (1H, m), 3.81 (3H, s), 2.98 (1H, dd, J=4.4, 16.8Hz), 2.76 (1H, dd, J=5.0, 
16.8Hz), 1.90-1.52 (6H, m) t 1.43 (9H, s), 1.40-1.22 (4H, m). 



55 
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Example 2(5) 

(2R)-3-cydohexyloxy<^rbonyl-2-t-butoxycariDonylaminopropanoic acid • 4-methoxybenzyl ester 



[0117] 




TLC : Rf 0.31 (ethyl acetate : hexane=1 : 4) ; 

NMR (CDCI 3 ) : 5 7.27 (2H, d, J=8.5Hz), 6.87 (2H, d, J=8.5Hz), 5.48 (1H, d, J=10.4Hz), 5.15 (1H, d, J=12.0Hz), 5.07 
(1H, d, J=12.0 Hz), 4.73-4.55 (2H, m), 3.81 (3H, s), 2.98 (1H, dd, J=16.8, 4.8Hz), 2.77 (1H, dd, J=16.8, 4.6Hz), 
1.82-1.09 (19H,m). 

Example 2(6) 

(2S)-3-cyclohexyloxycarbonyl-2-benzyloxycarbonylaminopropanoic acid • 4-nitrobenzyl ester 
[0118] 




TLC : Rf 0.17 (ethyl acetate : hexane=1 ; 4). 

NMR (GDCI3) : 8 8.20 (2H, d. J=8.5Hz), 7.48 (2H, d, J=8.5Hz), 7.35 (5H, s), 5.78 (1H, d, J=8.8Hz), 5.33-5.19 (2H ( 
m), 5.13 (2H, s), 4.76-4.67 (2H, m), 3.06 (1H, dd, J=17.2, 4.4Hz), 2.83 (1H, dd. J=17.2, 4.4Hz), 1.75-1.22 (10H, m). 
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Example 2(7) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycar!x)nylam acid • 4-nitrophenethyl ester 

[0119] 




TLC : Rf 0.44 (hexane : ethyl acetate=3 : 1) ; 

NMR(CDCI 3 ) :S8.18(2H,d, J=8.2Hz), 7.39 (2H,d, J=8.2Hz), 5.43 (1H,d, J=9.6Hz), 4.78-4.61 (1H ( m), 4.60-4.46 
(1H, m), 4.40 (2H, t, J=6.6Hz), 3.07 (2H, t, J=6.6Hz), 2.94 (1H, dd, J=4.8, 17.1Hz), 2.76 (1H ( dd, J=4.6, 17.1Hz) f 
1.88-1.48 (6H, m), 1.44 (9H, s), 1.41-1.22 (4H, m). 

Example 2(8) 

(2S)-N-benzyl-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanamide 
[0120] 




TLC : Rf 0.37 (hexane : ethyl acetate=3 : 1) ; 

NMR (CDCI 3 ) : 5 7.38-7.21 (5H, m), 6.88-6.72 (1H, br), 5.75-5.58 (1H, m), 4.82-4.68 (1H, m), 4.58-4.38 (3H, m), 
3.02 (1H, dd, J=4.6, 1 7.0Hz), 2.70 (1H, dd, J=6.4, 1 7.0Hz), 1.91-1.47 (6H, m), 1.43 (9H, s), 1.40-1.23 (4H, m). 
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Example 2(9) 

(2S)-3-cyclopentyloxycarbonyI-2-t-butoxycaitonylaminopropanoic acid • 4-methoxybenzyl ester 
[0121] 




TLC : Rf 0.34 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 6 7.27 (2H, d, J=8.6Hz) ( 6.88 (2H, d, J=8.6Hz), 5.48 (1H ( d, J=8.8Hz), 5.18-5.04 (3H t m) p 4.60-4.51 
(1H, m), 3.81 (3H, s) ( 2.96 (1H, dd, J=4.8, 17.0Hz), 2.76 (1H, dd, J=4.8, 16.8Hz), 1,83-1.54 (8H, m), 1.43 (9H, s). 

Example 2(10) 

(2S)-3-(4-methoxybenzylaxyrartxnyl)-2-t-but acid • cyclohexyl ester 

[0122] 




TLC : Rf 0.39 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 6 7.28 (2H f d, J=8.6Hz), 6.88 (2H, d, J=8.6Hz), 5.48 (1H, d, J=8.6Hz), 5.05 (2H, s), 4.84-4.72 (1H, 
m), 4.57-4.47 (1H, m), 3.81 (3H, s), 3.02 (1H, dd, J=4.4, 16.8Hz), 2.82 (1H, dd, J=4.8, 16.8Hz), 1.85-1.60 (4H, m), 
1.56-1.27 (15H,m). 
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Example 2(1 1) 

(2S)-3-(4-nifroberuyic^carbo^ acid • cyclohexyl ester 

[0123] 



O 




TLC : Rf 0.18 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 8.23 (2H, d, J=8.8Hz), 7.52 (2H, d, J=8.8Hz), 5.48 (1H, d, J=8.0Hz), 5.22 (2H, s), 4.86-4.74 (1H, 
m), 4.60-4.52 (1H, m), 3.07 (1H, dd, J=4.6, 16.8Hz). 2.92 (1H, dd, J=5.0, 16.8Hz), 1.88-1.58 (4H, m), 1.56-1.20 
(15H, m). 

Example 2(12) 

(2S)-3-(4-methoxybenzylaxycarbonyl)-2-t-butoxycarbonylaminopropanoic acid • cyclopentyl ester 
[0124] 



o 




TLC : Rf 0.24 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 6 7.28 (2H, d, J=8.8Hz), 6.88 (2H, d, J=8.8Hz), 5.47 (1H, d. J=8.4Hz), 5.21-5.16 (1H, m), 5.05 (2H, 
S), 4.54-4.45 (1H, m), 3.81 (3H,s), 2.98 (1H, dd, J=4.8, 16.8Hz), 2.76 (1H, dd, J=4.6, 16.8Hz), 1.88-1.51 (8H, m), 
1.44 (9H,s). 
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Example 2(13) 

(2S)-3-(4-nitrobenzyloxycarbonyl)-2-t-butoxycai1wnylaminopropan acid • cyclopentyl ester 
[0125] 



0 




TLC : Rf 0.15 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 8.23 (2H, d t J=8.8Hz), 7.51 (2H, d, J=8.8Hz), 5.44 (1H, d, J=8.4Hz) t 5.22-5.17 (3H f m), 4.59-4.50 
(1H, m), 3.04 (1H, dd, J=4.8, 16.8Hz), 2.92 (1H. dd. J=5.0. 16.8Hz). 1.94-1.52 (8K m) ; 1.44 (9H ; s). 

Example 2(14) 

(2R)-3-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic acid • cyclohexyl ester 
[0126] 



O 




TLC : Rf 0.39 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 8 7.28 (2H, d, J=8.6Hz), 6.88 (2H, d, J=8.6Hz), 5.48 (1H, d, J=8.6Hz), 5.05 (2H, s), 4.84-4.72 (1H, 
m), 4.57-4.47 (1H, m), 3.81 (3H, s), 3.02 (1H, dd, J=4.4, 16.8Hz), 2.82 (1H, dd, J=4.8, 16.8Hz), 1.85-1.60 (4H, m), 
1.56-1.27 (15H, m). 
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Example 2(15) 

(2R)-3-(4-nrfroberu yloxycarbo^ acid • cyclohexyl ester 

[0127J 



o 




TLC : Rf 0.18 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 8.23 (2H, d, J=8.8Hz), 7.52 (2H, d, J=8.8Hz), 5.48 (1H, d, J=8.0Hz), 5.22 (2H, s), 4.86-4.74 (1H, 
m), 4.60-4.52 (1H, m), 3.07 (1H, dd, J=4.6, 16.8Hz), 2.92 (1H, dd, J=5.0, 16.8Hz), 1.88-1.58 (4H, m), 1.56-1.20 
(15H, m). 

Ex am ple 2 Q6 ) 

(2R)-3-(4-methoxybenzyloxycaitonyl)-2-t-butaxyc^itonylaminopropanoic acid • cyclopentyl ester 
[0128] 



O 




TLC : Rf 0.24 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 8 7.28 (2H, d, J=8.8Hz), 6.88 (2H, d, J=8.8Hz). 5.47 (1H, d, J=8.4Hz), 5.21-5.16 (1H, m), 5.05 (2H, 
S), 4.54-4.45 (1H, m), 3.81 (3H, s), 2.98 (1H, dd. J=4.8, 16.8Hz), 2.76 (1H, dd, J=4.6, 16.8Hz), 1.88-1.51 (8H, m), 
1.44 (9H,s). 
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Example 2(17) 

(2R)-3-(4-nitrobenzyloxycarbonyl)-2-t-lxitoxycart)onylarTiinopropanoic acid • cyclopentyl ester 
[0129] 



o 




TLC : Rf 0.15 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 88.23 (2H, d, J=8.8Hz) f 7.51 (2H t d, J=8.8Hz), 5.44 (1H, d, J=8.4Hz), 5.22-5.17 (3H, m), 4.59-4.50 
(1H, m), 3.04 (1H. dd. J=4.8. 16.8Hz). 2.92 (1K dd ; J=5.0 ; 16.8Hz) : 1.94-1.52 (8H ; m) ; 1.44 (9H, s). 

Example 2M8) 

(2R)-3-cyclopentyloxycarbonyl-2+buto)cycartx)nylaminopropanoic • 4-methoxybenzyl ester 
[0130] 




TLC : Rf 0.20 (ethyl acetate : hexane = 1:5); 

NMR (CDCI3) : 6 7.27 (2H, d, J=9Hz), 6.88 (2H, d, J=9Hz) t 5.48 (1H, d, J=8Hz), 5.20-5.03 (3H, m), 4.63-4.48 (1H, 
m), 3.81 (3H, s), 2.93 (1H. dd, J=18, 5Hz), 2.77 (1H, dd, J=18, 5Hz), 1.90-1.48 (8H, m), 1.43 (9H, s). 
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Example 2(19) 

(2S)-4-cyclohexylo^cait)onyl-2-t-butoxycartx)nyl amino acid • 4-methaxybenzyl ester 

5 [0131] 



10 



15 




20 



TLC : Rf 0.33 (ethyl acetate : hexane=1 : 4) ; 

NMR (CDCI 3 ) : 8 7.22 (2H, d, J=9Hz), 6.81 (2H, d, J=9Hz) ( 5.12-4.95 (3H, m), 4.75-4.59 (1H f m), 4.33-4.15 (1H, 
25 m), 374 (3H, s), 2.40-1 .05 (14H, m), 1.35 (9H, s). 

Example 2f20) 

(2S)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 4-methoxybenzyl ester 

30 

[0132] 



35 



40 




45 



TLC : Rf 0.17 (ethyl acetate : hexane=1 : 5) ; 

NMR (CDCI3) : 8 7.29 (2H, d, J=9Hz), 6.88 (2H, d, J=9Hz), 5.20-5.03 (4H, m), 4.40-4.23 (1 H, m), 3.81 (3H, s), 2.40- 
50 1.48 (12H,m) t 1.42 (9H,s). 



55 
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Example 2(21) 

(2S)-4-cyclopentyloxycail30^ acid • 4-nitrobenzyl ester 

5 [0133] 



10 



15 




20 

TLC : Rf 0.16 (ethyl acetate : hexane=1 : 4) ; 

NMR (CDCI 3 ) : 6 8.23 (2H, d, J=9Hz) t 7.53 (2H, d, J=9Hz), 5.27 (2H, s), 5.21 -5.05 (2H, m), 4.47-4.28 (1 H, m), 2.46- 
1.49 (12H, m), 1.44 (9H, s). 

25 

Example 2(22) 

(2R)-4-cyclohe^loxycaitonyl-24-butoxycartX3nylaminobutanoic acid • 4-methoxybenzyl ester 
30 [0134] 



35 



40 




45 

TLC : Rf 0,33 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 8 7.29 (2H, d, J=8.8Hz), 6.88 (2H, d, J=8-8Hz), 5.1 7-5.04 (3H, m), 4.79-4.69 (1 H, m), 4.39-4.25 (1 H, 
m), 3.81 (3H ( s), 2.43-2.29 (2H, m), 2.24-2.05 (1H, m), 2.03-1.53 (7H, m) f 1.51-1.27 (13H, m). 

50 



55 
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Example 2(23) 

(2R)^cyclohexyioxycartx)nyl-2-t-butoxycato acid • 4-nitrobenzyl ester 

5 10135] 



10 



15 




20 



TLC : Rf 0.26 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 8.23 (2H, d, J=8.8Hz), 7.53 (2H, d, J=8.8Hz), 5.29 (2H, s), 5.12 (1H. d, J=9.0Hz), 4.81-4.69 (1H ( 
25 m), 4.45-4.34 (1H, m), 2.48-2.35 (2H, m), 2.30-2.11 (1H, m), 2.07-1.53 (7H. m), 1.51-1.28 (13H, m). 

Example 2f24) 

(2R)-4-cyclopentyloxyc»rbonyi-2-t-butoxycarbonylaminokxJtanoic acid • 4-methoxybenzyl ester 

30 

[0136] 



35 



40 




45 



TLC : Rf 0.34 (hexane : ethyl acetate = 4:1); 
so NMR (CDCI3) : 8 7.29 (2H, d, J=8.8Hz), 6.88 (2H, d. J=8.8Hz) ( 5.19-5.04 (4H, m), 4.37-4.26 (1H, m), 3.81 (3H, s), 
2.44-2.27 (2H, m), 2.23-2.04 (1H, m), 2.00-1.57 (9H, m), 1.43 (9H, s). 
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Example 2(25) 

(2R)-4-cydopei^loxycaii3onyl-2-t-butoxycait)onylaminobutanoic acid • 4-nitrobenzyl ester 



10137] 




TLC : Rf 0.21 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 8.23 (2H, d, J=8.8Hz), 7.53 (2H, d, J=8.8Hz), 5.27 (2H, s), 5.20-5.09 (2H, m), 4.43-4.33 (1H, m), 
2.50-2.33 (2H, m), 2.28-2.10 (1H, m), 2.06-1.52 (9H, m), 1.43 (9H, s). 

Example 2(26) 

(2S)-4-(4-methoxyben2yloxy(^rt)onyl)-2-t-butQxycarbonylaminobutanoic acid • cyclohexyl ester 
[0138] 




TLC : Rf 0.29 (ethyl acetate : hexane = 1:4); 

NMR (CDC1 3 ) : 5 7.34-7.20 (2H t m), 6.94-6.81 (2H ( m), 5.12-5.00 (1H, m), 5.05 (2H, s), 4.84-4.74 (1H, m), 4.36- 
4.20 (1H, m), 3.81 (3H, s), 2.47-1.22 (23H, m). 
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Example 2(27) 

(2S)-4-(4-nitroberuylcxycarb^ acid • cyclohexyi ester 

5 [0139] 



10 



15 



20 




25 

TLC : Rf 0.27 (ethyl acetate : hexane = 1:4); 

NMR (CDCI 3 ) : 8 8.29-8.18 (2H, m), 7.56-7.46 (2H m), 7.52 (2H, d, J=8.8Hz), 5.30-5.05 (3K m), 4.86-4.75 (1H, m), 
4.37-4.25 (1H, m), 2.64-2.38 (2H t m), 2.33-2.13 (1H, m), 2.06-1.17 (20H, m). 

30 

Example 2(28) 

(2S)-4-(4-methoxybenzylQxycarbonyl)-2-t-butQxycarbonylaminobutanoic acid • cyclopentyl ester 
35 [0140] 



40 



45 



50 




55 TLC : Rf 0.29 (ethyl acetate : hexane = 1:4); 

NMR (CDCI3) : 8 7.28 (2H, d, J=1 1.2Hz), 6.89 (2H, d, J=11.2Hz), 5.24-5.20 (1H, m), 5.13-5.01 (1H, m), 5.05 (2H, 
s), 4.31-4.21 (1H, m), 3.81 (3H, s), 2.47-1.59 (12H, m), 1.43 (9H, S). 
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Example 2(29) 

(2S)-4-(4-nitrobenzyloxycarbonyO-24-butoxycai1x)nylaminobutanoic acid • cyclopentyl ester 
5 [0141] 



10 



15 



20 




TLC : Rf 0.20 (ethyl acetate : hexane =1 : 4) ; 

NMR (CDCl 3 ) : 8 8.28-8.18 (2H, m), 7.76-7.46 (2H, m), 5.25-5.06 (2H, m), 5.22 (2H, s), 4.35-4.24 (1H, m), 2.55- 
2.47 (2H, m), 2.40-1.53 (10H, m), 1.44 (9H, S). 

30 Example 2(30) 

(2R)-4-(4-methoxybenzylaxycarbonyl)-2-t-butoxycarbonylaminobutanoic acid • cyclohexyl ester 
[0142] 

35 



40 



45 




TLC : Rf 0.42 (ethyl acetate : hexane = 1:4); 
55 NMR (CDCI 3 ) : 8 7.33-7.23 (2H, m), 6.93-6.84 (2H, m), 5.12-5.00 (1H, m), 5.05 (2H, s), 4.84-4.74 (1H, m), 4.36- 
4.20 (1H, m), 3.81 (3H, s), 2.47-1.22 (23H, m). 
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Example 2(31) 

(2R)-4-(4-nitrobenzytoxyrart>ony^ acid • cyclohexyl ester 

s [0143] 



15 



20 




TLC : Rf 0.27 (ethyl acetate : hexane = 1:4); 

NMR (CDCI 3 ) : 5 8.26-8.18 (2H, m), 7.56-7.46 (2H, m), 5.22 (2H, s), 5.15-5.06 (1H, m), 4.86-4.75 (1H, m), 4.37- 
4.25 (1 H, m), 2.56-1 .20 (23H, m). 

30 

Example 2(32) 

(2R)-4-(4-methox)foenzylaxycarbony^^ acid • cyclopentyl ester 

35 [0144] 



40 



45 



50 




55 

TLC : Rf 0.29 (ethyl acetate : hexane =1:4); 

NMR (CDCI3) : 6 7.33-7.24 (2H, m), 7.28 (2H, d, J=1 1.2Hz), 6.93-6.84 (2H, m), 6.89 (2H, d, J=11.2Hz), 5.24-5.03 
(2H, m), 5.05 (2H, s), 4.31-4.21 (1H, m), 3.81 (3H, s), 2.47-1.59 (12H, m), 1.43 (9H, s). 
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Example 2(33) 

(2R)-4-(4-nrtrobenzyIoxycarbonyl)-2-t-b^ acid • cyclopentyl ester 

[0145] 




TLC : Rf 0.24 (ethyl acetate : hexane = 1:4); 

NMR (CDCI3) : 5 8.25-8.18 (2H, m), 7.55-7.47 (2H, m), 5.25-5.06 (2H, m), 5.22 (2H, s), 4.35-4.24 (1H, m), 2.55- 
2.47 (2H, m), 2.31-1.53 (10H, m), 1.44 (9H, s). 

Example 2(34) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylam 
[0146] 




TLC : Rf 0.18 (ethyl acetate : hexane = 1:3); 

NMR (CDCl 3 ) : 8 7.18 (2H, d, J=9Hz), 6.85 (2H, d, J=9Hz), 6.85-6.67 (1H, m), 5.80-5.58 (1H, m), 4.83-4.67 (1H P 
m), 4.60-4.40 (1H, m), 4.43-4.25 (2H, m), 3.79 (3H, s), 2.98 (1H, dd, J=18, 5Hz), 2.68 (1H, dd, J=18, 5Hz), 1.95- 
1.60 (5H, m), 1.60-1.10 (5K m), 1.42 (9H, s). 



95 



EP 0 997 147 A1 

Example 2(35) 

(2S)-3-cyclohexyc»rbamoyl-2-t^oxycartx)nylaminopropanoic acid • 4-methaxybenzyl ester 
[0147] 




TLC : Rf 0.31 (ethyl acetate : hexane = 1:3); 

NMR (CDCI 3 ) : 5 7.28 (2H, d, J=9Hz), 6.87 (2H, d, J=9Hz), 5.85-5.70 (1H t m), 5.53-5.35 (1H, m), 5.14 (1H, d, 
J=12Hz) ( 5.10 (1H, d, J=12Hz), 4.55-4.43 (1H, m), 3.80 (3H, s). 3.78-3.58 (1H, m), 2.81 (1H, dd, J=15, 5Hz), 2.66 
(1H, dd, J=15, 5Hz) ( 1.95-1.48 (5H, m), 1.48-0.94 (5H, m), 1.42 (9H, s). 

Example 2(36) 

(2S)-N-(4-metho)cybenzyl)-3-cydohexyte 
[0148] 




TLC : Rf 0.19 (ethyl acetate : hexane = 1:3); 

NMR (CDCI 3 ) : 8 7.25-7.10 (1H ( m), 7.17 (2H, d, J=9Hz), 6.84 (2H, d, J=9Hz), 6.33-6.15 (1H, m), 5.87-5.70 (1H ( 
m) t 4.53-4.40 (1H, m) ( 4.36 (2H, d, J=6Hz), 3.79 (3H, s), 3.78-3.58 (1 H, m), 2.84 (1H, dd, J=15, 5Hz), 2.51 (1H ( dd, 
J=15, 5Hz), 1.94-1.50 (5H, m), 1.50-0.97 (5H, m), 1.42 (9H, s). 
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Example 2(37) 

(2S)-N-(4-methoxybenzyl)-3-cyclohe>cyloxyra 
[0149] 




TLC : Rf 0.21 (ethyl acetate : hexane = 1:3); 

NMR (CDCI 3 ) : 5 7.18 (2H, d, J=9Hz), 6.85 (2H, d, J=9Hz), 6.80-6.70 (1H, m), 5.78-5.62 (1H, m), 5.23-5.08 (1H, 
m), 4.59-4.23 (3H, m) t 3.80 (3H, s), 2.96 (1H, dd, J=18, 5Hz), 2.65 (1H t dd t J=18, 8Hz), 1.93-1.48 (8H, m), 1.42 
(9H, s). 

Example 2(38) 

(2S)-3-cyclopentyicarbamoyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester 
[0150] 




TLC : Rf 0.46 (ethyl acetate : hexane = 1:1); 

NMR (CDCI 3 ) : 6 7.28 (2H, d, J=9Hz), 6.87 (2H, d, J=9Hz), 5.83-5.73 (1H, m), 5.64-5.47 (1H, m), 5.14 (1H, d, 
J=12Hz), 5.09 (1H, d, J=12Hz), 4.56-4.40 (1H, m), 4.21-4.04 (1H, m) t 3.81 (3H, s), 2 .79 (1H, dd, J=15, 5Hz), 2.65 
(1H, dd, J=15, 5Hz), 2.05-1.84 (2H, m), 1.75-1.48 (4H, m), 1.46-1.17 (2H, m), 1.42 (9H, s). 
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Example 2(39) 

(2S)-N-(4-methoxybenzy1)-3Ktydop 
5 [0151] 



10 



15 




20 

TLC : Rf 0.33 (methanol : methylene chloride = 1:19); 

NMR (CDCI 3 ) : 6 7.23-7.10 (1H, m), 7.17 (2H, d, J=9Hz), 6.84 (2H, d, J=9Hz), 6.32-6.15 (1H, m), 6.00-5.82 (1H, 
m), 4.51-4.31 (3H, m), 4.20-4.03 (1H, m), 3.79 (3H, s), 2.83 (1H, dd, J=15, 5Hz), 2.50 (1H ( dd, J=15, 8Hz), 2.05- 
1 .80 (2H, m), 1 .75-1 .46 (4H, m), 1 .46-1 .23 (2H, m), 1 .42 (9H, s). 

25 

Example 2(40) 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 2-pyridylmethyl ester 
30 [0152] 



35 



40 




TLC : Rf 0.41 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 8 8.58 (1 H, d, J=4.6Hz), 7.74-7.66 (1 H, m), 7.37 (1H,d, J=7.8Hz), 7.23 (1 H t dd, J=4.6, 7.8Hz), 5.55 
(1H, d, J=8.8Hz), 5.31 (2H, s), 5.20-5.12 (1H, m), 4.72-4.62 (1H, m), 3.02 (1H, dd, J=4.8, 16.8Hz), 2.81 (1H ( dd, 
J=4.8, 16.8Hz), 1.84-1.56 (8H ( m), 1.44 (9H, s). 



55 
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Example 2(41) 

(2S)-3-cyclopentyloxycarbonyt-2-t-butoxycaitonylaminopropanoic acid • 4-t-butylbenzyl ester 
[0153] 




TLC : Rf 0.45 (hexane : ethyl acetate = 6:1); 

NMR (CDCI 3 ) : 6 7.38 (2H, d, J=8.6Hz), 7.27 (2H, d, J=8.6Hz) ( 5.49 (1 H, d, J=8.6Hz), 5.21 -5.08 (3H, m), 4.62-4.53 
(1H, m), 2.96 (1H, dd, J=4.8, 16.8Hz), 2.77 (1H, dd, J=4.8, 16.8Hz), 1.76-1.52 (8H, m), 1.43 (9H, s), 1.32 (9H, s). 

Example 9(dg) 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid * 2-methoxybenzyl ester 
[0154] 



TLC : Rf 0.32 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 6 7.34-7.26 (2H, m), 6.95 (1H, d, J=6.6Hz), 6.86 (1H, d, J=8.4Hz), 5.50 (1H, d, J=8.8Hz), 5.23 (2H, 
s), 5.18-5.10 (1H, m), 4.65-4.56 (1H, m), 3.83 (3H, s), 2.96 (1H, dd, J=4.8, 16.8Hz), 2.87 (1H, dd, J=4.8, 16.8Hz), 
1 .84-1.45 (8H, m), 1 .44 (9H, s). 




CH 3 
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Example 2(43) 

(2S)-3-cycloperrtytoxycartx^ acid • 3-methoxybenzyl ester 

[0155] 




TLC : Rf 0.32 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 8 7.31-7.23 (1H, m), 6.93-6.84 (3H, m), 5.50 (1H, d, J=8.8Hz), 5.22-5.08 (3H, m), 4.64-4.54 (1H, 
m), 3.81 (3H, s), 2.97 (1H ( dd, J=4.8, 16.8Hz), 2.77 (1H ( dd, J=4.8, 16.8Hz), 1.86-1.50 (8H, m), 1.44 (9H, s). 

Example 2(44) 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 3-pyridylmethyl ester 
[0156] 




TLC : Rf 0.36 (hexane : ethyl acetate =1:1); 

NMR (CDCI 3 ) : 8 8.60-8.57 (2H, m), 7.69 (1H, d, J=7.6Hz), 7.33-7.27 (1H, m), 5.50 (1H, d, J=9.4Hz), 5.28-5.10 (3H, 
m), 4.64-4.54 (1H, m), 2.97 (1H, dd, J=4.8, 17.0Hz), 2.77 (1H, dd, J=4.8, 17.0Hz), 1.86-1.49 (8H, m), 1.43 (9H, s). 
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Example 2(451 

(2S)-3-cyclopentyloxyc»ilDO^ acid • 4-pyridylmethyl ester 

[0157] 




TLC : Rf 0.29 (hexane : ethyl acetate = 1:1); 

NMR (CDCI 3 ) : 5 8.60 (2H t d, J=6.0Hz), 7.25 (2H r d, J=6.0Hz), 5.54 (1H, d, J=8.8Hz), 5.28-5.12 (3H, m), 4.70-4.61 
(1H, m), 3.02 (1H, dd, J=4.8, 16.8Hz). 2.80 (1K dd ; J=4.8 ; 16.8Hz) : 1 .87-1 .52 (8M ; mV 1.45 (9H.S). 

Example 2(46) 

(2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-chlorobenzyl ester 
[0158] 




TLC : Rf 0.26 (hexane : ethyl acetate = 6:1); 

NMR (CDCI3) : 8 7.33 (2H, d, J=8.8Hz), 7.27 (2H, d, J=8.8Hz), 5.49 (1 H, d, J=8.0Hz), 5.22-5.06 (3H, m), 4.63-4.54 
(1H, m), 2.96 (1H f dd, J=4.6, 16.8Hz), 2.76 (1H, dd, J=4.6, 16.8Hz), 1.83-1.53 (8H, m) t 1.44 (9H, s). 
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Example 2(47) 

(2S)-3-cyclopentyloxycarbon^^ acid • 4-bromobenzyl ester 

5 [0159] 



10 



15 




20 

TLC : Rf 0.25 (hexane : ethyl acetate = 6:1); 

NMR (CDCI 3 ) : 8 7.48 (2H, d, J*8.6Hz), 7.21 (2H, d, J=8.6Hz), 5.49 (1H, d, J=8.4Hz), 5.20-5.04 (3H, m), 4.63-4.54 
(1H, m), 2.96 (1K dd, J=4.6, 17.0Hz), 2.76 (1H, dd, J=4.6, 17.0Hz), 1.83-1.52 (8H, m), 1.43 (9H, s). 

25 Example 2(48^ 

(2S)-4-(pyrrolidin-1-ylcarbonyl)-2-t-butoxycarbonylaminobutanoicacid • 4-methoxybenzyl ester 
[0160] 



35 



40 




TLC : Rf 0.33 (methylene chloride : methanol = 19:1); 

NMR (CDCI3) : 5 7.30 (2H, d, J=9Hz), 6.87 (2H, d P J=9Hz), 5.58-5.40 (1 H, m), 5.15 (1H, d, J=13Hz), 5.06 (1H, d, 
J=13Hz), 4.38-4.20 (1H, m), 3.81 (3H, s), 3.48-3.38 (2H, m), 3.32-3.20 (2H, m), 2.16-1.78 (8H, m), 1.42 (9H, s). 



55 
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Example 2(49) 

(2S)-3-cyclohexylcarbonyloxy-2-t-butoxycarbonyIaminopropanoic acid • 4-methoxybenzyi ester 
[0161] 




TLC : Rf 0.25 (ethyl acetate : hexane =1:5); 

NMR (CDCI 3 ) : 6 7.29 (2H, d, J=9Hz), 6.88 (2H, d, J=9Hz), 5.28 (1 H, d, J=8Hz), 5.14 (1H, d, J=12Hz), 5.09 (1 H p d, 
J=12Hz) ( 4.64-4.52 (1H, m), 4.45 (1H, dd, J=11, 4Hz), 4.26 (1K dd, J=11, 4Hz), 3.81 (3H, s), 2.27-2.10 (1H, m), 
1.89-1.53 (5H, m), 1.53-1.05 (5H, m), 1.44 (9K s). 

Example 2(50) 

(2S)-3-cyclopentyloxycarbonyl-2-(N-methyl-N-t-butoxycarbonyiamino)-propanoic acid • 4-methoxybenzyl ester 
[0162] 




TLC : Rf 0.65 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 8 7.31 -7.25 (2H ( m), 6.91 -6.83 (2H, m), 5.23-5.01 (3H, m), 4.86-4.55 (1 H, m), 3.81 (3H, s), 3.03 (1 H, 
dd, J=16.2, 6.4Hz), 2.91-2.83 (2H, m), 2.71 (1H, dd, J=16.2, 7.8Hz), 1.96 -1.52 (8H, m), 1.43-1.38 (9H ( m). 
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Example 2(51) 

(2S)-3-cyclohexylaxycarbonyl-2^ acid • 4-methoxybenzyl ester 

[0163] 




TLC : Rf 0.75 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 6 7.27(2H, d, J=8.6Hz), 6.87 (2H, d, J=8.6Hz), 5.18-5.01 (2H, m), 4.88-4.55 (2H, m), 3.81 (3H, s), 
3.05 (1H ( dd, J=16.4, 6.4Hz), 2.91-2.83 (3H t m), 2.74 (1H, dd, J=16.4, 8.4Hz), 1,89 -1.16 (19H, m). 

Example 2f52) 

(2R)-3-cyclohexylmethoxy-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester 
[0164] 



TLC : Rf 0.18 (ethyl acetate : hexane =1:8);. 

NMR (CDCI3) : 8 7.32-7.25 (2H, m), 6.92-6.85 (2H, m), 5.36 (1H, br. d, J=8.8Hz), 5.18 (1H, d, J=1 2.0Hz), 5.06 (1H, 
d, J=12.0Hz), 4.48-4.34 (1H, m), 3.81-3.76 (4H, m), 3.60 (1H, dd, J=9.8, 3. 2Hz), 3,19 (1H, dd, J=9.4, 6.6Hz), 3.09 
(1H, dd, J=9.4, 6.4Hz), 1.74-1.13 (19H, m). 




CH 3 
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Example 2(53) 

(2S)-3-cyclohexyimethoxy-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester 
[0165] 




TLC : Rf 0.18 (ethyl acetate : hexane - 1 : 8) ; 

NMR (CDCI 3 ) : 8 7.32-7.25 (2H P m), 6.92-6.85 (2H, m), 5.36 (1H, br. d, J=8.8Hz), 5.18 (1H, d, J=12.0Hz), 5.06 (1H, 
d, J= 12.0Hz), 4.48-4.34 (1H, m), 3.81-3.76 (4H P m), 3.60 (IN, dd, J =9.8, 3. 2Hz), 3.19 (IN, dd, J=9.4, 6.6Hz). 3.09 
(1H t dd, J=9.4, 6.4Hz), 1.74-1.13 (19H, m). 

Example 2(54^ 

(2S)-3-cyclohexylaxycarbonyl"2-t-butoxycarbonylaminopropanoic acid • 4-methoxyphenethyl ester 
[0166] 




TLC : Rf 0.60 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 6 7.17-7.09 (2H f m), 6.88-6.80 (2H, m), 5.45 (1H, br. d, J=8.8Hz), 4.78-4.65 (1H, m) ( 4.59-4.49 (1H, 
m), 4.40-4.22 (2H, m), 3.79 (3H, s), 2.99-2.85 (3H, m), 2.76 (1H, dd, J=17.0, 4.6Hz), 1.86-1.24 (19H. m). 
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Example 2(55) 

(2S)-3-cyclohexylaxycarbo^ acid • 3-(4-methoxyphenyl)propyl ester 

[0167] 




TLC : Rf 0.67 (ethyl acetate : hexane =1:2); 

NMR (CDCI 3 ) : 6 7.13-7.05 (2H t m), 6.86-6,79 (2H, m), 5.49 (1H, br. d, J=8.6Hz), 4.81-4.70 (1H, m), 4.60-4.51 (1H, 
m) t 4.24-4.04 (2H, m), 3.79 (3H. s), 2.98 (1H, dd, J=16.6. 4.6Hz), 2.79 (1H, dd, J=16.6, 4.8Hz), 2.62 (2H, t, 
J=7.4Hz), 2.00-1.16 (21H, m). 

Example 2(5g) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • furan-2-ylmethyl ester 
[0168] 




TLC : Rf 0.63 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 87.42-7.40 (1H, m), 6.41 (1H, d, J=3.2Hz), 6.35 (1H, dd, J=3.2, 2.0Hz) ( 5.46 (1H, d, J=8.6Hz), 5.12 
(2H, s), 4.81-4.67 (1H, m), 4.62-4.53 (1H, m), 2.96 (1H, dd, J=16.8, 4.8Hz), 2.77(1 H, dd, J=16.8, 5.0Hz), 1.86-1.16 
(19H, m). 
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Example 2(57) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • thiophen-2-ylmethyl ester 
[0169] 




TLC : Rf 0.62 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 7.32 (1H, dd, J=5.0, 1.4Hz), 7.10-7.08 (1H, m), 6.98 (1H, dd, J=5.0, 3.2), 5.48 (1H,d, J=8.4Hz), 
5.37 (1H, d, J=12.8Hz), 5.28 (1H, d, J=12.8Hz), 4.76-4.66 (1 H, m), 4.62-4.53 (1H, m ), 2.97 (1H, dd, J=17.2, 
4.8Hz) ? 2.78 (1H,dd, J=17.2, 4.6H.z), 1.86-1.22 (19H, m). 

Example 2(58) 

(2S)-3-cyclohexyloxycaitonyl-2-t-butoxycarbonylaminopropanoic acid • 4-(4-methoxyphenyl)butyl ester 
[0170] 




TLC : Rf 0.63 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 8 7.12-7.05 (2H, m), 6.86-6.79 (2H, m), 5.47 (1H, d, J=8.8Hz) t 4.79-4.68 (1H, m), 4.58-4.49 (1H, 
m), 4.18-4.12 (2H, m), 2.96 (1H, dd, J=17.2, 4.0Hz), 2.78 (1H, dd, J=17.2, 4.8Hz), 2.61-2.54 (2H, m), 1.89-1.16 
(23H, m). 
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Example 2(59) 

(2S)-3-cyclohexy1oxycartx>nyl-2^ acid • cyclohexyl ester 

[0171] 




TLC : Rf 0.82 (ethyl acetate : hexane =1:2); 

NMR (CDCI 3 ) : 8 5.48 (1H, d. J=8.4Hz), 4.88-4.70 (2H, m) f 4.56-4.47 (1H, m), 2.97 (1H, dd, J=16.6, 4.0Hz), 2.78 
(1H, dd, J=16.6, 4.8Hz), 1.90-1.18 (29H, m). 

Example 2( 60) 

(2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • methyl ester 
[0172] 




TLC : Rf 0.55 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 8 5.47 (1H, d, J=8.0Hz), 4.82-4.71 (1H, m), 4.62-4.53 (1H, m), 3.76 (3H, s), 2.97 (1H t dd, J=16.8, 
4.6Hz), 2.78 (1H, dd, J=16.8, 5.0Hz), 1.90-1.18 (19H, m). 
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Example 2(61) 

(2S)-N-(4-metlroxyphenyl)-3-cycto 
[0173J 




TLG : Rf 0.51 (ethy! acetate : hexane =1 : 2) ; 

NMR (CDCI 3 ) : 6 8.41 (1H, br. s), 7.45-7.37 (2H, m), 6.89-6.81 (2H, m), 5.80 (1H, d, J=7.0Hz), 4.84-4.73 (1H, m), 
4.66-4.57 (1H, m), 3.79 (3H, s), 3.01 (1H, dd, J=16.8, 4.4Hz), 2.73 (1H, dd, J=16.8, 7.0Hz), 1.86-1.16 (19H, m). 

Example 2(62) 

(2S)-3-cyclobutyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester 
[0174] 




TLC : Rf 0.57 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 8 7.31-7.24 (2H P m), 6.92-6.85 (2H, m), 5.48 (1H, d, J=9.0Hz), 5.15 (1H ( d, J=1 1.8Hz), 5.07 (1H, d, 
J=1 1.8Hz), 5.01-4.86 (1H, m), 4.62-4.52 (1H, m), 3.81 (3H, s), 2.96 (1H, dd, J=17.2, 5.2Hz), 2.76 (1H, dd, J=17.2, 
4.8Hz), 2.37-2.22 (2H, m), 2.12-1.43 (13H, m). 
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Example 2(63) 

(2S)-3-cyclohexy1oxycart}onyl-2-t^ acid • diphenylmethyl ester 

[0175] 




TLC : Rf 0.33 (ethyl acetate : hexane = 1:5); 

NMR (CDCI 3 ) : 8 7.45-7.18 (1 OH, m), 6.90 (1 H, s), 5.56 (1 H, d, J=8Hz), 4.75-4.58 (2H, m), 3.03 (1 H, dd, J=18, 5Hz), 
2.83 (1H, dd, J=18, 5Hz), 1.80-1.08 (10H, m), 1.43 (9H, s). 

Example 2(64) 

(2S)-N-((lS)-2-phenyl-1-benzylcxyrart>onyleto^ 
[0176] 




TLC : Rf 0.53 (ethyl acetate : hexane =1:2); 
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NMR (CDCI3) : 6 7.39-7.19 (8H, m), 7.08-7.03 (2H, m), 6.97 (1H ( d, J=8.4Hz), 5.61 (1H, d, J=8.4Hz), 5.14 (1H, d, 
J=12.4Hz), 5.08 (1H, d, J=12.4Hz), 4.90-4.69 (2H, m), 4.56-4.42 (1H, m), 3.10 (2H, d, J=6.0Hz), 2.93 (1H, dd, 
J=17.2, 4.6Hz), 2.62 (1H, dd. J=17.2, 6.2Hz), 1.89-1.18 (19H, m). 

5 Example 2(65) 

(2S)-N-((1 S)-1 -benzyloxycartx>nyle%l)-3-cyd^ 
[0177] 

10 



15 



20 



25 
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H 3 C^O^N 
3 H 




HN N ^CH 3 
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TLC : Rf 0.47 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 5 7.41-7.31 (5H, m), 7.09 (1H, d, J=6.4Hz), 5.67 (1H, d, J=7.8Hz), 5.20 (1H, d, J=1 2.0Hz), 5.13 (1H, 
d, J=12.0Hz), 4.81-4.46 (3H, m), 2.96 (1H, dd, J=16.8, 4.4Hz), 2.64 (1H, dd, J=16.8, 6.6), 1.92-1 .18 (19H, m). 

Example 2(66) 

(2S)-3-benzyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester 
[0178] 



45 
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H 3 C 
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TLC : Rf 0.33 (ethyi acetate : hexane = 1:3); 

NMR (CDCi 3 ) : 8 7.40-7.27 (5H ( m), 7.23 (2H t d, J=9Hz), 6.85 (2H, d. J=9Hz), 5.56-5.40 (1H, m), 5.07 (4H, s), 4.65- 
4.50 (1H, m), 3.80 (3H, s), 3.03 (1H, dd, J-18, 5Hz), 2.85 (1H, dd, J=18, 5Hz), 1.42 (9H, s). 

Example 2(67) 

(2S)-3-cycloheptyloxycarbonyl-2-t-buto^cart)onyiaminopropanoic acid • 4-methoxybenzyi ester 
[0179] 




TLC : Rf 0.36 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 6 7.27 (2H, d, J=8.4Hz), 6.88 (2H, d, J=8.4Hz), 5.48 (1H, d, J=8.4Hz) ( 5.15 (1H, d, J=12.2Hz), 5.07 
(1H, d, J=12.2Hz), 4.94-4.82 (1H, m), 4.61-4.52 (1H, m), 3.81 (3H, s), 2.95 (1H, dd, J=4.4, 16.8Hz), 2.76 (1H, dd, 
J=4.8, 16.8Hz), 1.90-1.75 (2H f m), 1.68-1.34 (19H, m). 

Example 2(68) 

(2S)-3-cyclooctyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester 
[0180] 




TLC : Rf 0.38 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 8 7.27 (2H, d, J=8.4Hz), 6.88 (2H, d, J=8.4Hz), 5.49 (1H, d, J=8.4Hz), 5.16 (1 H, d, J=1 2.0Hz), 5.07 
(1H, d, J=1 2.0Hz), 4.96-4.84 (1H, m), 4.61-4.52 (1H, m), 3.81 (3H t s), 2.94 (1H, dd, J=4.4, 16.8Hz), 2.75 (1H, dd, 
J=4.8, 16.8Hz), 1.75-1.46 (14H, m), 1.43 (9H, s). 
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Example 2(69) 

(2S)-3-(adamarrtan-2-yloxycarbM^ acid • 4-methoxybenzyl ester 

[0181] 




TLC : Rf 0.43 (hexane : ethyl acetate = 4:1); 

ixiivlR (CDCI 3 ) : 5 7.27 (2H, d, J=8.SMz), 6.S7 (2H, d, J^S.SHz), 5.51 (1H, d, J=8.4Kz) f 5.16 (1H, d, J=12.0Hz), 5.06 
(1H, d, J=1 2.0Hz), 4.92-4.87 (1H, br), 4.63-4.54 (1H, m), 3.81 (3H, s), 3.01 (1H, dd, J=4.6, 16.8Hz), 2.83 (1H, dd, 
J=4.8, 16.8Hz), 2.01-1.67 (12K m), 1.58-1.45 (2H, m), 1.43 (9H, s). 

Example 2(70) 

(2S)-3-(adamantan-1-yloxycarbonyl)-2-t-butoxycarbonylaminopropanoicacid • 4-methoxybenzyl ester 
[0182] 




TLC : Rf 0.42 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 8 7.29 (2H, d, J=a6Hz), 6.87 (2H, d, J=8.6Hz), 5.49 (1H, d, J=8.4Hz), 5.17 (1H, d, J=11.9Hz), 5.05 
(1H, d, J=1 1.9Hz), 4.57-4.48 (1H, m), 3.80 (3H, s), 2.90 (1H, dd, J=4.4, 16.8Hz), 2.69 (1H, dd, J=4.8, 16.8Hz), 
2.18-2.07 (3H, br), 2.01 (6H, d, J=3.0Hz) ( 1.63 (6H, t, J=3.0Hz), 1 .44 (9H, s). 
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Example 2f71l 

(2S. 3R)-3-cyclohexyIcartx)nyloxy-2-t-butoxy<»rbonytaminobutanoic acid • 4-methaxybenzyl ester 
[0183] 




TLC : Rf 0.35 (ethyl acetate : hexane =1:5); 

NMR (CDCI3) : 6 7.29 (2H, d, J=9Hz), 6.88 (2H, d, J=9Hz), 5.46-5.30 (1H ( m), 5.17 (1H, d. J=10Hz), 5.06 (1H, d, 
J=13Hz), 5.04 (1H, d. J=13Hz), 4.44 (1H, dd, J=10, 2Hz), 3.81 (3H, s), 2.20-2.00 (1H, m), 1.85-1.50 (5H, m), 1.46 
(9H, s), 1.40-1.00 (5H, m), 1.25 (3H, d, J=6Hz). 

Example 2(72) 

(2S)-N-((1S)-1-(4-methoxybenzyloxycarbonyl)e%^ 
[0184] 




TLC : Rf 0.31 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 8 7.39-7.24 (7H, m), 7.03 (1 H, d, J=7.2Hz), 6.92-6.85 (2H, m), 5.91 (1 H, d, J=7.8Hz), 5. 16-5.03 (4H, 
m), 4.82-4.69 (1H, m), 4.64-4.47 (2H, m), 3.81 (3H ( S), 2.99 (1H, dd, J=17.2, 4.0Hz), 2.65 (1H, d d, J=17.2, 6.4Hz), 
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1.84-1.18 (13H,m). 
Example 2(73) 

(2S)-N-((1 S)-2-phenyl-1 -(4-methoxybenzyloxyc*ifconyl)ethyl)-3^^ 
panamide 

[0185] 




TLC : Rf 0.36 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 5 7.38-7.33 (5H, m), 7.25-7.16 (5H, m), 7.05-6.84 (5H, m), 5.87 (1H, d t J=8.2Hz), 5.15-4.98 (4H, 
m), 4.86-4.67 (2H, m), 4.59-4.50 (1H, m), 3.82 (3H, s), 3.06 (2H, d, J=6.0Hz), 2.94 (1H, dd, J=17.2, 4.4Hz), 2.62 
(1H, dd, J=17.2, 6.6Hz), 1.84-1.18 (10H, m). 

Example 2(74) 

(3S)-3-t-butoxycarbonylamino-3-(1, 2, 3, 4-tetrahydroquinolin-1-ylcarbonyl)-propanoicacid • cyclohexyl ester 
[0186] 
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TLC : Rf 0.48 (ethyl acetate : hexane = 1:2); 

NMR (DMSO^) : 8 7.50-7.05 (5H, m), 4.97 (1H, dd, J=15.4, 7.0Hn). 4.67-4.52 (1H, m), 3.83-3.50 (2H, m), 2.70- 
2.38 (4H, m), 1.94-1.80 (2H, m), 1.75-1.18 (19H, m). 

s Example 2(751 

(3S)-3-t-butoxycarbonylamino-3-(1. 2, 3, 4-tetrahydroisoquinoIin-2-yl-caft)onyl)propanoicacid • cydohexyl ester 
[0187] 

10 



15 



20 




30 TLC : Rf 0.42 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.23-7.11 (4H, m), 5.42 (1H, d. J=9.2Hz), 5.14-5.03 (1H, m), 4.88-4.58 (3H, m), 4.02-3.71 (2H, 
m), 2.97-2.55 (4H, m), 1.92-1 .08 (19H, m). 

Example 2(76) 

35 

(2S)-N-methyl-N-(1 , 1 <iimethyl-2-phenylethyl)-3-cycloh^ 
[0188] 



45 



50 




55 

TLC : Rf 0.56 (ethyl acetate : hexane =1 : 2) ; 

NMR (CDCI3) : 8 7.31-7.09 (5H, m), 5.39 (1H, d, J=9.2Hz), 4.99-4.88 (1H, m), 4.81-4.71 (1H, m), 3.35 (1H, d, 
J=13.2Hz), 3.00 (1H, d, J=13.2Hz), 2.73 (1H, dd, J-15.4, 6.6Hz), 2.65 (3H, s), 2.54 (1H, dd, J=15.4, 6. 6Hz), 1.93- 
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1.19 (25H, m). 
Example 2(77) 

s (2S)-6-cyclohexylcarbony!amino-2-t-butoxycarbonylaminohexanoic acid ♦ 4-methoxybenzyl ester 
[0189] 



10 



15 



CH 3 O 
H 3 C>^ 3 II 




20 



25 TLC : Rf 0.37 (ethyl acetate : hexane = 1:1); 

NMR (CDCI3) : 5 7.32-7.25 (2H, m), 6.93-6.85 (2H, m), 5.55-5.44 (1H, m) t 5.17-5.03 (3H, m), 4.35-4.21 (1H, m), 
3.81 (3H, s), 3.23-3.14 (2H, m), 2.08-1.96 (1H t m), 1.88-1.18 (25H, m). 

Example 2(78) 

30 

(2R)-3-(4-methoxybenzylthio)-2-t-butoxycaitonylaminopropanoic acid • cyclohexyl ester 
[0190] 

35 



40 



45 




TLC : Rf 0.70 (ethyl acetate : hexane =1 : 2) ; 

NMR (CDCI3) : 8 7.28-7.19 (2H, m), 6.88-6.81 (2H, m), 5.29 (1H, d, J=7.4Hz), 4.90-4.77 (1H, m), 4.54^4.44 (1H, 
m), 3.79 (3H, s), 3.70 (2H, s), 2.89 (1H, dd, J=14.0, 4.4Hz), 2.79 (1H t dd, J=14.0, 6.0Hz), 1.92-1.18 (19H, m). 

55 
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Example 2(79) 

(2R)-N-(4-methoxybenzyl)-3-(4-methoxybenzytthio)-2-t-buto 
[0191] 




TLC : Rf 0.28 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 6 7.26-7.16 (4H, m), 6.89-6.78 (4H, m) t 6.53-6.41 (1H, m), 5.26 (1H, d, J=7.4Hz), 4.38 (2H, d, 
J=5.4Hz), 4.27-4.18 (1H, m), 3.79 (3H, s), 3.78 (3H, s), 3.68 (2H, s), 2.91 (1H, dd, J=14.0, 5.4Hz), 2.74 (1H, dd, 
J=14.0. 6.8Hz), 1.43 (9H, s). 

Example 2(80) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmeth^ 
[0192] 




TLC : Rf 0.48 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 5 7.25-7.18 (2H, m), 6.89-6.84 (2H, m), 6.68-6.60 (1H, m), 5.36 (1H, d, J=7.0Hz), 4.39 (2H, d, 
J=5.6Hz), 4.28-4.18 (1 H, m), 3.80 (3H, s), 2.98 (1 H, dd, J=14.0, 5.8Hz), 2.82 (1 H, dd, J=14.0, 7.0Hz), 2.46 (1 H, dd, 
J=12.8. 7.0Hz), 2.39 (1H, dd ( J=12.8, 6.6Hz), 1.83-0.82 (20H, m). 
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Example 2(81) 

(2S)-N-(4-methoxybenzyi)-3-benzyloxy-2-t-but^^ 
[0193] 




TLC : Rf 0.26 (ethyl acetate : hexane =1:2); 

NMR (CDCI 3 ) : 5 7.38-7.12 (7H, m), 6.84-6.77 (2H, m), 6.69-6.61 (1H, m), 5.44-5.34 (1H, m) ( 4.56 (1H, d, 
J=1 1.4Hz), 4.47 (1H, d, J=1 1.4Hz), 4.39 (2H, d, J=5.8Hz), 4.34-4.24 (1 H, m), 3.95 (1 H, dd, J=9.2, 3.8Hz) t 3.78 (3H, 
s), 3.59 (1H, dd, J=9.2, 6.6Hz), i.45 (9H, s). 

Example 2(82) 

(2S)-N-(4<limethyJaminobenzyJ)-3-cyd^ 
[0194] 




TLC : Rf 0.42 (ethyl acetate : hexane =1 : 2) ; 

NMR (CDCI3) : 6 7.18-7.11 (2H, m), 6.72-6.56 (3H, m), 5.46-5.30 (1H, m), 4.41 (1H, dd, J=14.2, 5.4Hz), 4.30 (1H, 
dd, J=14.2, 5.2Hz), 4.29-4.15 (1H, m) t 3.82 (1H, dd, J=9.2, 3.6Hz), 3.47 (1H, dd, J=9.2, 6.8), 3.31-3.16 (2H, m), 
2.93 (6H, s), 1.75-0.74 (20H, m). 
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Example 2(83) 

(2R)-N-(4-me*hcxybenzyO-3-cydohexylmetho^ 
5 [0195] 



70 



75 




20 

TLC : Rf 0.18 (ethyl acetate : hexane =1:2); 

NMR (CDCI 3 ) : 5 7.23-7.16 (2H, m), 6.89-6.82 (2H, m) ( 6.78-6.68 (1H, m), 5.46-5.28 (1H, m), 4.45 (1H, dd, J=14.2, 
5.4Hz), 4.35 (1H, dd, J=14.2, 5.6Hz), 4.28-4.16 (1H. m), 3.86-3.79 (4H, m), 3.47 (1H, dd, J=9.2, 7.0Hz), 3.27 (1H, 
dd, J=8.8, 6.4Hz), 3.20 (1H, dd, J=8.8, 6.2Hz), 1.75-0.74 (20H, m). 

25 

Example 2(84) 

(2S)-N-methyl-N-(4-methaxybe^ 
30 [0196] 



35 



40 




45 

TLC : Rf 0.56 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 8 7.21-7.13 (2H, m), 6.89-6.80 (2H, m), 5-47-5.38 (1H, m), 5.00-470 (2H, m), 4.45 (0.3H, d, 
J=16.6Hz), 4.30 (0.7H, d, J=14.4Hz), 3.79 (3H, s), 3.66-3.47 (2H, m), 3.22-3.14 (2H, m), 3.01 (2.1 H, s), 2.89 (0.9H, 
s), 1.74-0.74 (20H, m). 
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Example 2(85) 

(2RS)-N-(4-methoxybenzyI)-4-cyclohexylmethoxy^^ 
[0197] 




TLC : Rf 0.24 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.20 (2H, d, J=9Hz), 6.86 (2H, d, J=9Hz), 6.83-6.68 (1H, m), 6.00-5.85 (1H, m), 4.39 (2H, d, 
J=6Hz), 4.37-4.17 (1H, m), 3.80 (3H, s), 3.62-3.43 (2H, m), 3.13 (2H, d, J=6Hz), 2.16-1.97 (2H, m), 1.80-1.00 (9H, 

H AO /OU ~\ H nn t A "7A /OU ~s\ 
my, 1 . -r&. yv/i 1, <ay, 1 .wv v. » v yc-i i, my. 

Example 2(86) 

(2S)-N-(4-nitrobenzyl)-3-cyclohexylmethoxy-2-t-butoxycarbonylaminopropanamide 
[0198] 




TLC : Rf 0.28 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 8 8.22-8.14 (2H, m), 7.48-7.41 (2H, m), 7.02-6.94 (1H, m), 5.37 (1H, d, J=6.4Hz), 4.64 (1H, dd, 
J=13.2, 5.8Hz), 4.53 (1H, dd, J=13.2, 6.2Hz), 4.34-4.22 (1H, m), 3.87 (1H, dd, J=9.2, 3.6Hz), 3.52 (1H , dd, J=9.2, 
6.6Hz), 3.30 (1H, dd, J=9.2, 6.2Hz), 3.24 (1H, dd, J=9.2. 6.0Hz), 1.77-0.78 (20H, m). 
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Example 2(87) 

(2S)-N-(4-methoxybenzyO-3-(^^ 
[0199] 




TLC : Rf 0.26 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.20 (2H, d, J=9Hz), 6.84 (2H, d, J=9Hz), 6.84-6.59 (1H, m), 5.90-5.78 (1H, m), 5.74-5.60 (1H, 
m), 5.52-5.34 (1H, m), 4.41 (2H, d, J=6Hz), 4.30-4.15 (1H, m), 4.00-3.83 (2H, m), 3.79 (3H, s), 3.64-3.48 (1H, m), 
2.05-1.90 (2H, m) t 1.90-1.35 (4H, m), 1.43 (9H, s). 

Examp l e 2( 88) 

(2S)-N-(4-methoxybenzyO-3-cydohexyloxy-2-t-butoxycarbonylaminopropanam 
[0200] 




TLC : Rf 0.28 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 8 7.20 (2H, d, J=9Hz), 6.85 (2H, d, J=9Hz), 6.85-6.70 (1H, m), 5.50-5.30 (1H. m), 4.41 (2H, d, 
J=6Hz), 4.26-4.14 (1H, m), 3.88 (1H, dd, J=9, 4Hz), 3.80 (3H, s), 3.50 (1H, dd, J=9, 7Hz), 3.36-3.20 (1H, m), 1.90- 
1.05 (10H,m), 1.44 (9H, s). 
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Example 2(89) 

(2S)-N-(4-methoxytenzyl)-3<yclohe^ 
[0201] 




TLC : Rf 0.43 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.25-7.18 (2H, m), 6.90-6.82 (2H, m), 6.68-6.58 (1H, m), 5.35 (1H, d, J=7.4Hz), 4.40 (2H, d, 
J=6.0Hz), 4.28-4.18 (1 H, m), 3.80 (3H, s), 2.99 (1 H, dd, J=1 3.6, 5.6Hz), 2.82 (1 H, dd, J=1 3.6, 7.0Hz), 2.48 (1 H, dd, 

I-10 O 7 r\\ O OQ M U AA L19Q fifiUf\ i OC^A QrWOfiU r*s\ 

Example 2(90) 

(2R)-N-(4-methoxybenzyl)-3-cyclopentylmethylthio-2-t-butoxycailDonylaminoprop 
[0202] 




TLC : Rf 0.36 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.25-7.18 (2H, m), 6.89-6.82 (2H, m), 6.68-6.59 (1H, m), 5.36 (1H, d, J=7.4Hz), 4.39 (2H, d, 
J=5.6Hz), 4.29-4.19 (1H, m), 3.80 (3H, s), 3.00 (1H, dd, J=13.6, 5.4Hz), 2.84 (1H, dd, J=13.6, 6.6Hz), 2.54 (2H, d, 
J=7.4Hz), 2.10-1.95 (1H, m), 1.91-1.08 (17H, m). 
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Example 2(91) 

(2S)-N-(4-methoxybenzyQ-3-cydopent^ 
[0203] 




TLC : Rf 0.33 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.25-7.16 (2H, m), 7.01-6.82 (2H, m), 6.81-6.69 (1H, m), 5.42 (1H, d, J=5.8Hz), 4.44 (1H ( dd, 
J=15.4 t 6.0Hz), 4.37 (1H, dd, J=15.4, 5.8Hz), 4.29-4.18 (1H, m), 3.84 (1H, dd. J=9.2, 3.8Hz), 3.80 (3H , s), 3.50 
(1H, dd, J=9.2, 7.0Hz), 3.37 (1H, dd, J=16.8, 7.4Hz), 3.28 (1H, dd, J=16.8, 6.8Hz), 2.14-1.99 (1H, m) ( 1.75-0.83 
(17H, m). 

Example 2(92) 

(2S)-N-(4-methoxybenzyl)-3-cydohexylra 
[0204] 




TLC : Rf 0.20 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI3+CD3OD) : 8 7.22-7.14 (2H, m), 6.87-6.80 (2H, m), 4.40 (1H, d, J=14.8Hz), 4.29 (1H, d, J=14.8Hz), 
4.25-4.20 (1H, m), 3.78 (3H, s), 3.72-3.48 (2H, m), 2.09-1.97 (1H, m) ( 1.86-1.16 (19H, m). 
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Example 2(93) 

(2S)-N-(4-methoxybenzyl)-4-(2-cydo 
[0205] 




TLC : Rf 0.19 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.24-7.15 (2H, m), 6.94-6.78 (3H, m), 5.94-5.74 (2H, m), 5.72-5.60 (1H, m), 4.50-4.15 (3H, m), 

O OO e O CO fOU rv.\ O OA /OU O 10_i QT\ fAU ~-»\ 1 Qf\.-i OC fAU *%*\ 4 AO fQU ~\ 

bt.^sc ywi i, 1 1 iy , ts.w ywi ■, oy , » v i . y-ri i, i .w i.v^ y-ri ■ , in/, i .-rt- i, oy . 

Example 2(94) 

(2S)-N-(4-methoxybenzyl)-4-cyclohexyloxy-2-t-butoxycarbonylaminobutanamide 
[0206] 




TLC : Rf 0.21 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.25-7.15 (2H. m), 7.00-6.80 (3H, m), 6.03-5.88 (1H t m) ( 4.52-4.15 (3H, m) t 3.80 (3H, s), 3.71- 
3.42 (2H, m), 3.26-3.08 (1H, m), 2.10-1.95 (2H, m), 1.85-1.05 (10H, m), 1.42 (9H, s). 
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Example 2(95) 

(2S)-N-(4-methoxybenzyO-3^ydoper^ 
[0207] 




TLC : Rf 0.53 (ethyl acetate : chloroform = 15 : 100) ; 

NMR (CDCI 3 ) : 8 7.25-7.18 (2H, m), 6.90-6.82 (2H, m), 6.64 (1H, t, J=6.0Hz), 5.36 (1H, d, J=7.2Hz), 4.39 (2H, d, 
J=6.0Hz), 4.29-4.19 (1H, m), 3.80 (3H, s), 3.00 (1H, dd, J=14.0, 5.4Hz), 2.84 (1H, dd. J=14.0, 7.0Hz), 2.54 (2H, d, 
J=7.0Hz), 2.13-1.91 (1H, m), 1.90-1.08 (17H, m). 

Example 2(96) 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethoxy-2-t-butoxycarbonylaminopropanamid 
[0208] 




TLC : Rf 0.21 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 8 8.21-8.14 (2H, m), 7.48-7.41 (2H, m), 7.03 (1H, t, J=5.8Hz), 5.39 (1H, d, J=6.2Hz), 4.63 (1H, dd, 
J=16.2, 5.8Hz), 4.53 (1H, dd, J=16.2, 6.2Hz), 4.36-4.22 (1H, m), 3.87 (1H, dd, J=9.0, 3.6Hz), 3.53 (1H, dd, J=9.2, 
6.6Hz), 3.30 (1H, dd, J=9.2, 6.2Hz), 3.24 (1H, dd, J=9.2, 6.2Hz), 1.79-0.76 (20H, m). 
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Example 2(97) 

(2R)-N-(4-nrtrobenzyI)-3-<yclo^ 
[0209] 




TLC : Rf 0.40 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 58.19-8.14 (2H, m), 7.48-7.43 (2H t m), 7.12 (1H, t. J=6.0Hz), 5.44 (1H, d, J=7.2Hz), 4.66-4.47 {2H, 
m), 4.36-4.25 (1H P m), 2.98 (1H, dd, J=13.8, 5.8Hz), 2.86 (1H, dd, J=13.8, 6.6Hz), 2.56-2.33 (2H, m), 1.95-0.71 

\" " ' - * V 

Example 2(98) 

(2R)-N-(furan-2-ylmethyl)-3-cyclo^ 
[0210] 




TLC : Rf 0.60 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 8 7.37-7.34 (1H, m), 6.76-6.71 (1H, m), 6.33 (1H, dd, J=5.0, 1.8Hz), 6.26-6.23 (1H, m), 5.35 (1H, 
d, J=7.2Hz), 4.51 (1H, dd, J=*15.4, 5.4Hz), 4.40 (1H, dd, J=15.4, 5.4Hz), 4.28-4.18 (1H, m), 2.98 (1H, dd, J=13.8, 
5.4Hz), 2.81 (1H, dd, J=13.8, 7.0Hz), 2.45 (1H, dd, J=12.6, 7.0Hz), 2.39 (1H, dd, J=12.6, 6.6Hz) p 1.88-0.78 (20H, 
m). 
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Example 2(99) 

(2R)-N-(4-dimethylaminobenzyl)-3-cyclohexyt^^ 
5 [0211] 



10 



15 




TLC : Rf 0.43 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.20-7.12 (2H, m), 6.73-6.67 (2H, m), 6.55-6.51 (1H, m), 5.35 (1H, d, J=7.4Hz), 4.44-4.17 (3H, 
m) p 2.98 (1 H, dd, J=13.8, 5,4Hz) p 2.94 (6H, s), 2.82 (1 H, dd, J=13.8, 7.0Hz), 2.51 -2.34 (2H, m) ( 1 .88 -0.79 (20H, m). 

25 

Example 2(100) 

(2R)-2-t-butoxycartx)nylamino-3-cyclohexylmethylthiopropanoic acid • 4-methoxybenzyl ester 
30 [0212] 



35 



40 




45 

TLC : Rf 0.68 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : S 7.34-7.25 (2H, m), 6.92-6.85 (2H, m), 5.36 (1H, d, J=8.0Hz), 5.16 (1H, d, J=1 1.6Hz), 5.08 (1H, d, 
J=1 1.6Hz), 4.57-4.48 (1H, m), 3.81 (3H, s), 2.93 (2H, d, J=4.8Hz), 2.35 (2H, d ( J=7.0Hz), 1.85-0.75 (20H, m). 



55 
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Example 2(101) 

(2R)-N-(4-methoxycyclohexyimethyl)-2-t-buto^ 
5 [0213] 



10 



IS 




(The relative configuration of cyclohexyi ring substituted by methoxy group is not determined, but the above compound 
20 is a single compound. This compound is the isomer of the compound prepared in Example 2(102).) 

TLC : Rf 0.40 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI 3 ) : 8 6.47 (1H, t, J=6.0Hz), 5.37 (1H, d, J=7.4Hz), 4.22-4.12 (1H, m), 3.46-3.36 (1H, m) t 3.29 (3H P s), 
3.1 7-3.09 (2H, m), 2.95 (1 H, dd, J=13.S, 5.6Hz), 2.7S (1 H, dd, J=13.6, S.SHz) 2 54-2 38 (21 ! m) 2 00-0 SI (23i-i 
26 m). 

Exgmpl? 2(102) 

(2R)-N-(4-methoxycyclohexylmethyl)-2-t4xfo^ 

30 

[0214] 



35 



40 




45 (The relative configuration of cyclohexyi ring substituted by methoxy group is not determined, but the above compound 
is a single compound. This compound is the isomer of the compound prepared in Example 2(101).) 

TLC : Rf 0.30 (ethyl acetate : hexane =1 : 2) ; 

NMR (CDCI3) : 5 6.46 (1H. t, J=5.6Hz), 5.36 (1H, d, J=7.0Hz), 4.22-4.12 (1H, m), 3.34 (3H, s), 3.17-2.91 (4H, m), 
so 279 (1H, dd, J=13.8, 7.0Hz), 2.54-2.38 (2H, m), 2.15-2.01 (2H, m), 1.89-0.82 (27H, m). 



55 
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Example 2(1 03^ 

(2R)-N^4-phenoxybenzyl)-2-t4xto 
[0215] 




NMRtCDCy : 8 7.39-7.22 (m, 4H), 7.15-7.06 (m, 1H), 7.03-6.93 (m, 4H), 6.70 (t, J=5.3Hz, 1H), 5.35 (d,J=6.8Hz, 
1H), 4.44 (d, J=6.0Hz, 2H), 4.30-4.20 (m, 1H), 2.99 (dd, J=14.0, 5.6Hz, 1H), 2.83 (dd, J=14.0, 7.0Hz, 1H), 2.52- 
2.36 (m, 2H), 1.88-0.79 (m, 20H). 

Example 2(104) 

(2R)-N-((1 S)- 1 -(4-nrtropheny0ethyl)-2-t-btf^ 
[0216] 




CH 3 



TLC : Rf 0.46 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 8.25-8.15 (2H, m), 7.54-7.45 (2H, m), 6.84 (1 H, d, J=7Hz), 5.36 (1 H, d, J=7Hz), 5.15 (1 H, quintet, 
J=7Hz) ( 4.21 (1H, td, J=7, 5Hz), 2.93 (1H, dd, J=14, 5Hz), 2.79 (1H, dd, J=14, 7Hz), 2.44 (2H, d, J=7Hz), 1.88-0.78 
(1 1 H, m), 1 .52 (3H, d, J=7Hz), 1 .46 (9H, s). 
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Example 2(105) 

(2 R)-N-((1 R)-1 -(4-nitrophenyl)ethyl)-2-t-butoxyra 
[0217] 




CH 3 



TLC : Rf 0.47 (ethyl acetate : hexane =1:2); 

NMR (CDQU) : 58.22-6.15 (2H, m), 7.51-7.44 (2H, rrs), 6.89 (1H, d, J=7.8Hz}, 5.32 (1H, d, J=7.0Hz), 5.21=5.05 (1H, 
m), 4.27-4.17 (1H, m), 2.95 (1H, dd, J=14.0, 5.8Hz), 2.80 (1H, dd, J=14.0, 7.0Hz), 2.44 (1H, dd, J=12.4, 6.8Hz), 
2.38 (1 H, dd, J=12.4, 6.6Hz). 1 .88-0.80 (23H, m). 

Example 2(iog) 

(2R)-N-methyl-N-(4-nitrobenzyl)-2-t-butoxycarbonylamino-3-cyclohexylmethy^ 
[0218] 




TLC : Rf 0.37 (ethyl acetate : hexane = 1:2); 

NMR (CDCy : 6 8.25-8.16 (2H, m), 7.48-7.41 (2H ( m), 5.38-5.25 (1 H, m), 4.95-4.60 (3H, m), 3.14 (2.33H, s), 2.98 
(0.67H, s), 2.96-2.66 (2H, m), 2.46 (1.56H, d, J=6.6Hz), 2.33 (0.44H, d, J^6.6Hz), 1.88-0.81 (20 H, m). 
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Example 2(107) 

(2R)-N-{1 -(4-methoxyphenyl)-1 -methyiethyO-2-t-butoxyrarbonylam^ 
5 [0219] 



10 



15 




H3C CH3 



TLC : Rf 0.21 (ethyl acetate : hexane =1:5); 

NMR (CDCI3) : 8 7.37-7.26 (2H, m), 6.89-6.79 (2H, m) p 6.70 (1 H, bs), 5.36 (1 H, d ( J=8Hz), 4. 1 1 (1 H, td, J=7 ( 5Hz), 
25 3.80 (3H, s) t 2.91 (1 H, dd, J=1 4, 5Hz), 2.75 (1 H, dd, J=14, 7Hz), 2.47 (2H, d, J=7Hz), 1 .90-0.80 (1 1 H, m), 1 .70 (3H, 
S). 1.69 (3H, s), 1.47 (9H.S). 

Exarnple ?(1Q8) 

30 (2R)-N-(1-me%l-1-(4-nitrophenyl)ethyl)-2-t-biJtoxycarbonylamino-3-cycloh 
[0220] 



35 



40 




so TLC : Rf 0.34 (ethyl acetate : hexane = 1:3); 

NMR (CDCI3) : 5 8.22-8.12 (2H, m), 7.60-7.49 (2H, m), 6.89 (1H, bs), 5.31 (1H, d, J=8Hz), 4.14 (1H, td, J=7, 5Hz), 
2.90 (1 H, dd, J=14, 5Hz), 2.75 (1 H, dd, J=14, 7Hz), 2.47 (2H, d, J=7Hz), 1 .90-0.80 (1 1 H, m), 1 .71 (3H, s), 1 .70 (3H, 
s), 1.50 (9H,s). 
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Example 2(109) 

(2S)-N-((1 R)-1-(4-nitrophenyl)ethyi)-2-t-b^ 
[0221] 




CH 3 



TLC : Rf 0.37 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 6 8.23-8.16 (2H : m) : 7.53-7 46 (21-r m), 6.83 (1H, d, J-7.4Hz), 5.36 (1H, d, J=7.4Hz), 5.22 5.08 (1 H, 
m), 4.25-4.16 (1H, m), 2.94 (1 H, dd, J=13.6, 5.6Hz) 2.78 (1 H, dd, J=13.6, 7.0Hz), 2.44 (2H, d, J=6 .8Hz), 1 .88-0.80 
(23H, m). 

Example 2(110) 

(2R)-N-methyl-N-(4-methoxybenzyl)^ 
[0222] 




TLC : Rf 0.44 (ethyl acetate : hexane = 1 : 2). 
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Example 2(111) 

(2R)-N^4-methoxybenzyO-3<;ydohexy!methylthio-2-(N , -m 
5 [02231 



10 



15 




20 

TLC : Rf 0.71 (hexane : ethyl acetate = 1:1). 
Example 2(112) 

25 (2R)-N^4-benzyloxybenzyO-244>utoxycaitonylamino-3-cyclohexylmeth 
[0224] 



30 



35 




TLC : Rf 0.54 (ethyl acetate : hexane =1:2); 

NMR (CDCI 3 ) : 6 7.46-7.15 (m, 7H), 6.98-6.88 (m, 2H) t 6.64 (t, J=6.0Hz, 1H), 5.35 (d, J=6.6Hz, 1H), 5.05 (s, 2H), 
45 4.39 (d, J=5.4Hz, 2H), 4.28-4,18 (m, 1H), 2.98 (dd, J=13.8, 5.8Hz, 1H), 2.82 (dd, J=13.8, 7.0Hz, 1H), 2.42 (d, 
J=7.8Hz, 2H), 1.88-0.76 (m, 20H). 



50 



55 
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Example 2(113) 

(2R)-N-(3-benzyloxy^-methoxyben^ 
[0225] 




TLC : Rf 0.33 (hexane : ethy! acetate -2:1); 

NMR (CDCI 3 ) : 8 7.47-7.30 (m, 5H), 6.86-6.84 (m, 3H),6.60 (t, J = 6.0 Hz, 1H) 5.31 (d, J = 6.8 Hz, 1H), 5.14 (s, 2H), 
4.35 (d, J = 6.0 Hz, 2H), 4.26-4.16 (m, 1H) r 3.87 (s, 3H), 2.96 (dd, J = 13.6, 5.6 Hz, 1H), 2.80 (dd, J = 13.6, 6.6 Hz, 
1H), 2.50-2.34 (m, 2H), 1.85-1.57 (m, 5H), 1.53-1.35 (m, 10H), 1.33-0.78 (m, 5H). 

Example 2(1 14) 

N-((1R)-2-cydohexylmethylthio-1-(4-phe^ • t-butyl ester 

[0226] 




0 



TLC : Rf 0.49 (ethyl acetate : hexane = 1:2) ; 

NMR (CDCI3) : 5 7.33-7.25 (m, 2H), 6.95-6.89 (m, 3H), 5.41 (d, J=8.7Hz, 1 H), 4.86-4.78 (m, 1 H), 3.82-3.76 (m, 4H), 
3.26-3.17 (m, 4H), 2.87 (dd, J=13.5, 7.5Hz, 1H), 2.76 (dd, J=13.5, 6.0Hz, 1H), 2.44 (d, J=6.9Hz, 2H), 1.84-0.86 (m, 
20H). 
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Example 2(115) 

(2R)-N-(2-phenoxypyridin-5-yI)-2-t-b^ 
5 [0227] 



10 



15 




TLC : Rf 0.56 (ethyl acetate : hexane = 1:2); 
25 NMR (CDCI 3 ) : 5 8.53 (br. s, 1 H), 8.20 (d, J=3.0Hz, 1 H), 8.07 (dd. J=9.0, 2.8Hz, 1 H), 7.44-7.34 (m, 2H), 7.22-7.09 
(m, 3H), 6.89 (d. J=9.2Hz, 1H), 5.47 (d t J=7.2Hz, 1H), 4.42-4.32 (m, 1H), 3.04 (dd, J=13.8, 6.2Hz, 1H), 2.88 (dd, 
J=13.8, 7.0Hz, 1H) ( 2.48 (d, J=6.6Hz, 2H), 1.90-0.79 (m, 20H). 

Example 2M16) 

30 

(2R)-N-(2-phenoxypyridin-5-ylmethyt>^ 
[0228] 



40 




so TLC : Rf 0.59 (ethyl acetate : hexane = 1:1); 

NMR (CDCI3) : 8 8.11-8.07 (m, 1H), 7.66 (dd, J=8.4, 2.2Hz t 1H), 7.46-7.35 (m, 2H), 7.25-7.08 (m, 4H), 6.87 
(d,J=8.4Hz, 1H), 6.82-6.74 (m, 1H), 5.34 (d, J=7.2Hz, 1H), 4.42 (d, J=6.4Hz, 2H), 4.29-4.19 (m, 1H), 2.97 (dd, 
J=13.6, 5.6Hz, 1H), 2.82 (dd, J=13.6, 6.6Hz, 1H), 2.42 (d, J=6.6Hz, 2H), 1.88-0.78 (m, 20H). 
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Example 2(117) 

(2R)-N-(4-(morpholin-4-yl)benzy 
[0229] 




TLC : Rf 0.41 (ethyl acetate : hexane =1:1); 

NMR (CDCI 3 ) : 8 7.23-7.18 (m, 2H), 6.89-6.84 (m, 2H), 6.60 (t, J=5.1Hz, 1H), 5.35 (d, J=7.8Hz, 1H), 4.38 
(d,J=5.7Hz, 2H), 4.26-4.20 (m, 1H), 3.88-3.84 (m, 4H), 3.16-3.12 (m, 4H), 2.98 (dd, J=13.8, 5.7Hz, 1H), 2.82 (dd, 
J=13.8 ; 6 9Hz ; 1H) : g.45 (dd, J=12.6. 6.6Hz, 1H), 2.40 (dd, J-12.6, 6.9Hz, 1H), 1.85-0.82 (m, 20H). 

Example 2(118) 

(2R)-N-(1-phenylpiperidin-4-yl)-2-t-butoxycaitonylamino-3-cyclohexylmethylth 
[0230] 




TLC : Rf 0.42 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 8 7.29-7.22 (m, 2H), 6.95-6.92 (m, 2H), 6.88-6.82 (m, 1H), 6.37 (d, J = 7.5 Hz, 1H), 5.36 (d, J = 6.6 
Hz, 1H), 4.20-4.13 (m, 1H), 4.01-3.88 (m, 1H), 3.63-3.56 (m, 2H), 2.99-2.86 (m, 3H), 2.78 (dd, J = 13.5, 6.9 Hz, 
1H), 2.48 (dd, J = 12.6, 6.9 Hz, 1H), 2.45 (dd, J = 12.6, 6.6 Hz, 1H), 2.08-1.98 (m, 2H), 1.87-1.78 (br, 2H), 1.76- 
1.54 (m, 5H), 1.52-1.38 (m, 10H), 1.31-1.06 (m, 3H), 1.00-0.86 (m, 2H). 
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Example 2M19) 

(2R)-N-(1-methyipiperidin^-yO-2*t-butoxy 
5 [0231] 



15 




TLC: Rf 0.41 (chloroform : methanol = 9:1); 
25 NMR(CDCI 3 ) : 8 6.41 (d, J = 6.9 Hz, 1H) ( 5.36 (d, J = 6.6 Hz, 1H), 4.19-4.12 (m, 1H), 3.88-3.75 (m, 1H), 2.97-2.75 
(m t 4H), 2.51-2.40 (m, 2H), 2.36 (s, 3H), 2.31-2.21 (m, 2H), 1.99-1.88 (m, 2H), 1.86-1.56 (m, 7H), 1.53-1.59 (m, 
10H), 1.30-0.86 (m, 5H). 

Example 3 ~ Example 3(1) 

30 

[0232] By the same desired procedure as Reference Example 3, using the compounds prepared in Example 2(64) 
and Example 2(65), the following compounds of the present invention were obtained. 

Example 3 

35 

(2S)-N-((1 S)-1 -car1wxy-2-phenylethyl)-3-cycto 
[0233] 

40 



45 



50 




55 

TLC : Rf 0.51 (chloroform : methanol = 9:1); 

NMR (CDCI 3 ) : 8 7.35-7.17 (5H, m), 7.04 (1H, d, J=7.8Hz). 6.90-6.10 (1H, br. s), 5.64 (1H, d, J=8.0Hz), 4.86-4.69 
(2H, m), 4.61-4.42 (1H, m), 3.18 (1H, dd, J=13.8, 5.4Hz), 3.07 (1H, dd. J=13.8, 6.2Hz), 2.86 (1H, dd, J=17.0, 
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5.0Hz), 2.64 (1H, dd, J=17.0. 6.2Hz), 1.88-1.18 (19H, m). 

Example 3(1) 

(2S)-N-((1S)-1-caiboxyethyl)-3-cyclohexyloxyra 
[0234] 




TLC : Rf 0.46 (chloroform : methanol =9:1); 

NMR (CDCI 3 ) : 8 7.20 (1H, d, J=6.0Hz), 6.50-6.00 (1H, br. s), 5.74 (1H ( d, J=8.4Hz), 4.85-4.69 (1H, m), 4.66-4.47 
(2H, m), 2.93 (1H, dd, J=17.0, 5.2Hz) t 2.69 (1H, dd, J=17.0, 6.0Hz), 1.92-1.20 (22H, m). 

Example 4 ~ Example 4(1) 

[0235] By the reaction of the compounds prepared in Example 3 and Example 3(1) with alcohol derivatives by the 
same desired procedure as Example 2, the following compounds of the present invention were obtained. 

Example 4 

(2S)-N-((1 S)-1 -(4-methoxybenzyloxycarbo^ 
[0236] 
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TLC : Rf 0.34 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.31-7.24 (2H, m), 7.07 (1H, d, J=7.0Hz), 6.92-6.85 (2H, m), 5.66 (1H, d, J=8.2Hz), 5.13 (1H, d, 
5 J=1 2.2Hz), 5.06 (1H, d, J=12.2Hz), 4.84-4.70 (1H, m), 4.62-4.46 (2H, m), 3.81 (3H t s), 2.96 (1H, dd , J=16.8, 

4.4Hz), 2.64 (1H, dd, J=16.8, 6.4Hz), 1.92-1.24 (22H, m). 

Example 4(1) 

10 (2S)-N-((1 S)-2-phenyl-1 -(4-methoxybenzylaxycarbony!)ethyl)-3-^ 
panamide 

[0237] 



15 



20 



25 



30 




TLC : Rf 0.42 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 5 7.26-7.19 (5H, m), 7.06-7.01 (2H, m), 6.97 (1H, d, J=8. 0Hz), 6.91-6.84 (2H, m), 5.61 (1H, d, 
J=7.8Hz), 5.09 (1H, d, J=1 2.0Hz), 5.01 (1H, d, J=1 2.0Hz), 4.86-4.69 (2H, m), 4.56-4.40 (1H, m), 3.82 ( 3H, s), 3.08 
40 (1H, d, J=5.8Hz), 2.93 (1H, dd, J=17.0, 4.4Hz), 2.62 (1H, dd, J=17.0, 6.2Hz), 1 .90-1.18 (19H, m). 
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Reference Example 4 

(2S)-N-(4-methoxyben2yl)-3^yclohexylmethoxy-2-aminopropanamide • hydrochloride 
5 [0238] 



10 



HCI • 

15 




20 [0239] Under cooling with ice, a solution of 4N solution of hydrogen chloride in dioxane (1 2 ml) was added dropwise 
to the compound prepared in Example 2 (1 180 mg). The solution was warmed to room temperature and stirred for 1 
hour. The reaction mixture was concentrated to give the title compound (920 mg) having the following physical data. 

TLC : Rf 0.78 (chloroform : methanol = 9:1): 
25 NMR (CD 3 OD) : 5 7.26-7.19 (2H, m), 6.91-6.83 (2H, m), 4.43 (1H, d, J=14.6Hz), 4.28 (1H. d, J=14.6Hz), 4.03 (1H, 
dd, J=5.8, 4.0Hz), 3.83-3.66 (5H, m), 3.35-3.20 (2H, m), 1.75-0.81 (11H, m). 

Example 5 

30 (2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-benzoylaminopropanamide 
[0240] 



35 



40 




45 



[0241 ] Benzoyl chloride (0 .04 m!) was added dropwise to a solution of the compound prepared in Reference Exam- 
ple 4 (95 mg) and pyridine (0.07 ml) in methylene chloride (2 ml). The mixture was stirred for 1 hour at room tempera- 
50 ture. The reaction mixture was diluted with methylene chloride and washed with 1N hydrochloric acid, water and 
saturated aqueous sodium chloride, successively, dried over anhydrous magnesium sulfate. The organic layer was con- 
centrated and the residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2 : 1) to give the 
compound of the present invention (90 mg) having the following physical data. 

55 TLC : Rf 0.21 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 6 7.86-7.80 (2H, m), 7.56-7.39 (3H, m), 7.27-7.18 (3H, m), 6.93-6.83 (3H, m), 4.70 (1H, ddd, J=8.8, 
6.4, 4.2Hz), 4.47 (1H, dd, J=14.8, 5.6Hz), 4.39 (1H, dd, J=14.8, 5.6Hz), 3.95 (1H, dd, J=9.0, 4.2Hz), 3.80 (3H, s), 
3.50 (1H, t, J=8.4Hz), 3.36 (1H, dd, J=9.0, 6.2Hz), 3.24 (1H, dd, J=9.0, 6.2Hz), 1.77-0.71 (11H, m). 
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Example 6 ~ Example 6(86) 

[0242] By the same desired procedure as Reference Example 4 -> Example 5, using the compounds prepared in 
Example 2, Example 2(4), Example 2(9). Example 2(80), Example 2(83), Example 2(100) - Example 2(1 19), Example 
5 3 and Example 3(1), the following compounds of the present invention were obtained. 

[0243] Also, (-)-3-MDUtoxycarbonyrthiazolidin-2-ylcartx)xy1ic acid was used for the preparation of the compound of 
Example 6(60). 

[0244] (+)-3-t-butoxycarbonytthiazolidin-2-ylcarfooxylic acid was used for the preparation of the compound of Exam- 
ple 6(61). 

10 [0245] (+)-3-t-t^oxycarbonyfthiazolidin-2-ylcarboxylic acid was used for the preparation of the compound of Exam- 
ple 6(63). 

Example 6 

15 (2S)-3-cyclopentyloxycarbonyl-2-methylcarbonylaminopropanoic acid • 4-methoxybenzyl ester 
[0246] 



20 



25 




30 



TLC : Rf 0.27 (ethyl acetate : hexane =1:1); 

NMR (CDCI3) : 8 7.29-7.23 (2H, m), 6.92-6.84 (2H, m), 6.50 (1 H br. d, J=7.0Hz), 5.19-5.05 (3H, m), 4.88-4.80 (1 H, 
35 m), 3.81 (3H, s), 2.97 (1H, dd, J=17.2, 4.4Hz), 2.78 (1H, dd, J=17.2, 4.4Hz), 2.02 (3H, s), 1.92-1.46 (8H, m). 

Example 6(1) 

(2S)-3-cyclopentyloxycarbonyl-2-benzoylaminopropanoic acid • 4-methoxybenzyl ester 

40 

[0247] 



45 



50 




55 

TLC : Rf 0.54 (ethyl acetate : hexane = 1:1); 

NMR (CDCI3) : 8 7.82-7.77 (2H, m), 7.56-7.38 (3H, m), 7.32-7.21 (3H, m), 6.91-6.84 (2H, m), 5.18-5.01 (4H, m), 
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3.81 (3H, s), 3.08 (1H, dd, J=17.0 P 4.2Hz), 2.91 (1H, dd, J=17.0, 4.6Hz), 1.92-1.49 (8H, m). 
Example 6(2) 

(2S)-3-cyclopentyloxycarbonyi-2-pivaloylaminopropanoic acid • 4-methoxybenzyl ester 
[0248] 




TLC : Rf 0.53 (ethyl acetate : hexane = 1:1); 

NMR {CDCI 3 ) : 8 7.29-7.23 (2H ( m), 6.91 -6.85 (2H, m), 6.71 (1 H, br. d, J=8.2Hz), 5.18-5.04 (3H, m), 4.86-4.77 (1 H, 
m), 3.81 (3H, s), 2.98 (1H, dd, J=17.2, 4.4Hz), 2.77 (1H, dd, J=17.2. 4.4Hz), 1.94 -1.45 (8H, m), 1.19(9H ( s). 

Example 6(3) 

(2S)-3-cyclopentyloxycarbonyl-2-cinnamoylaminopropanoic acid • 4-methoxybenzyl ester 
[0249] 




TLC : Rf 0.56 (ethyl acetate : hexane = 1:1); 

NMR (CDCI 3 ) : 8 7.63 (1H, d, J=15.6Hz), 7.53-7.46 (2H, m), 7.40-7.33 (3H, m), 7.32-7.25 (2H, m), 6.92-6.84 (2H, 
m). 6.68 (1 H, br. d, J=8.0Hz), 6.44 (1H, d, J=15.6Hz), 5.22-5.08 (3H, m), 5.03-4.94 (1 H, m), 3.80 (3H, s), 3.05 (1H, 
dd, J=17.4 ( 4.4Hz), 2.87 (1H ( dd, J=17.4, 4.4Hz), 1.93-1.44 (8H, m). 
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Example 6(4) 

(2S)-3-cyclopentyloxyrarbonyl-2-valerylaminopropanoic acid • 4-methaxybenzyl ester 
5 [0250] 



w 



15 




20 

TLC : Rf 0.50 (ethyl acetate : hexane = 1:1); 

NMR (CDCI 3 ) : 8 7.30-7.23 (2H, m), 6.92-6.84 (2H, m), 6.47 (1H, d, J=8.3Hz), 5.16 (1H, d, J=12.0Hz), 5.08 (1H, d, 
J=12.0Hz), 4.90-4.81 (1H t m), 3.81 (3H, s), 2.98 (1H, dd, J=17.0, 4.3Hz), 2.77 (1H, dd, J=17.0, 4.5Hz), 2.22 (2H, 
t, J=7.4Hz), 1.92-1.46 (10H, m), 1.42-1.24 (2H ( m), 0.98 (3H, t J=8.0Hz). 

25 

Example 6(5) 

(2S)-3-cyclopentyloxycarbonyl-2-(octylcarbonylamino)propanoic acid • 4-methoxybenzyl ester 
so [0251J 



35 



40 




TLC : Rf 0.62 (ethyl acetate : hexane =1:1); 

NMR (CDCI3) : 8 7.30-7.23 (2H, m), 6.91-6.84 (2H, m), 6.46 (1H ( d, J=7.6Hz), 5.18-5.04 (3H, m), 4.89-4.81 (1H, 
m), 3.81 (3H, s), 2.98 (1H, dd, J=17.2, 4.2Hz), 2.77 (1H, dd, J=17.2, 4.4Hz), 2.21 (2H, t, J=7.0Hz), 1.92-1.46 (8H, 
m), 1.38-1.15 (12H, m), 0.88 (3H, t, J=7.2Hz). 



55 
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Example 6(6) 

(2S)-3-cyclopentyloxycarbonyI-2-mesylaminopropanoic acid • 4-methoxybenzyl ester 
[0252] 




TLC : Rf 0.54 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 6 7.31-7.24 (2H, m), 6.92-6.85 (2H, m), 5.48 (1H, d, J=9.2Hz), 5.22-5.05 (3H t m), 4.4M.32 (1H, 
m), 3.81 (3H ( s), 3.00 (1 H, dd, J=1 7.4, 4.6Hz), 2.99 (3H, s), 2.80 (1 H, dd, J=1 7.4, 4 .4Hz), 1 .94-1 .46 (8H, m). 

Example 6(7) 

(2S)-3-cyclopentyloxycarbonyl-2-phenylsuHonylaminopropanoic acid * 4-methoxybenzyl ester 
[0253] 




TLC : Rf 0.69 (ethyl acetate : hexane =1 : 1) ; 

NMR (CDCI3) : 8 7.87-7.82 (2H, m), 7.60-7.41 (3H, m), 7.16-7.10 (2H, m), 6.89-6.81 (2H, m), 5.69 (1 H, d, J=8.3Hz), 
5.13-5.03 (1H, m), 4.94 (3H, s), 4.21-4.12 (1H t m), 3.81 (3H, s), 2.92 (1H, dd, J =17.0, 4.3Hz), 2.77 (1H, dd, J=17.0, 
4.8Hz), 1.93-1.44 (8H, m). 
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Example 6(8) 

(2S)-3-cyclopentyioxycartx)nyl-2-(butyfsutfonylamino)propanoic acid • 4-methoxybenzyl ester 
5 [0254] 



10 



15 




20 TLC : Rf 0.60 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 8 7.31-7.22 (2H, m), 6.92-6.83 (2H, m), 5.36 (1H, d, J=9.0Hz), 5.21-5.05 (3H, m), 4.39-4.30 (1H, 
m), 3.79 (3H, s), 3.06-2.93 (3H, m), 2.79 (1H, dd, J=17.2, 4.4Hz), 1.92-1.24 ( 12H, m), 0.91 (3H f t, J=7.2Hz). 

Example 6(9) 

25 

(2S)-3-cyclopentyloxycarbonyl-2-(octylsulfonylamino)propanoic acid • 4-methoxybenzyl ester 
[0255] 

30 



35 




TLC : Rf 0.55 (ethyl acetate : hexane = 1:2); 
45 NMR (CDCI3) : 6 7.31-7.23 (2H, m), 6.92-6.73 (2H, m), 6.88 (2H, d, J*8.8Hz), 5.35 (1H ( d, J=10.0Hz), 5.21 -5.05 
(3H, m), 4.39-4.30 (1H, m), 3.81 (3H, s), 3.03-2.93 (3H, m), 2.79 (1H, dd, J=17.2, 4.4Hz), 1.87-1.27 (20H, m), 0.89 
(3H, t, J=6.8Hz). 



50 



55 
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Example 6(10) 

(2S)-3-cyclopentyloxycarbonyl-2-((E)-styrylsulfonylamino)propanoic acid • 4-methoxybenzyl ester 
[0256] 




TLC : Rf 0.38 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 6 7.49-7.41 (6H, m), 7.17 (2H, d, J=8.8Hz), 6.82-6.71 (3H, m), 5.55 (1H, d, J=8.6Hz), 5.15-5.00 (3H, 
m), 4.26-4.17 (1H, m), 3.78 (3H, s), 3.01 (1H, dd, J=17.2. 4.4Hz), 2.84 (1H, dd, J =17.2, 4.4Hz), 1.89-1.44 (8H, m). 

Example 6(11) 

(2S)-3-cyclopentyloxycarbonyl-2-benzyloxycarbonylaminopropanoic acid • 4-methoxybenzyl ester 
[0257] 




TLC : Rf 0.67 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 6 7.39-7.23 (7H, m), 6.91-6.82 (2H, m), 5.74 (1H, d. J=9.2Hz), 5.17-5.04 (5H, m), 4.67-4.58 (1H, 
m), 3.80 (3H, s), 2.97 (1H, dd, J=17.0, 4.6Hz), 2.78 (1H, dd, J=17.0, 4.8Hz), 1.88-1.46 (8H, m). 
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Example 6(12) 

(2S)-3-cyclohexyloxycartx}nyl-2-benzoylaminopropanoic acid * 4-methoxybenzyl ester 
[0258] 




TLC : Rf 0.42 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 5 7.83-7.76 (2H, m), 7.52-7.39 (3H, m), 7.32-7.21 (3H, m), 6.91-6.83 (2H, m), 5.21 (1H, d, 
J=1 2.0Hz), 5.11 (1H, d, J=12.0Hz), 5.10-5.02 (1H, m), 4.77-4.64 (1H, m), 3.81 (3H, s), 3.11 (1H t dd, J=17.0 t 
4.2Hz), 2.93 (1H, dd, J=17.0, 4.6Hz), 1.84-1.16 (10H, m). 

Example 6(13) 

(2S)-3-cyclohexylQxycarbonyl-2-(4-f luorobenzoylamino)propanoic acid • 4-methoxybenzyl ester 
[0259] 




TLC : Rf 0.37 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 8 7.86-7.76 (2H, m), 7.32-7.06 (5H, m), 6.91-6.84 (2H, m), 5.20 (1H, d, J=11.8Hz), 5.11 (1H, d, 
J=11.8Hz), 5.08-4.99 (1H, m), 4.77-4.63 (1H, m), 3.81 (3H, m), 3.10 (1H, dd, J=17.2 t 5.0Hz) t 2.91 (1H, dd, J=17.2, 
5.0Hz), 1.84-1.13 (10H, m). 
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Example 6(14) 

(2S)-3-cyciohexylaxycarbonyl-2-(4-methoxybenzoyl)propanoic acid • 4-methoxybenzyl ester 
[0260] 




TLC : Rf 0.32 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.80-7.73 (2H, m), 7.31-7.15 (2H t m), 7.13 (1H, d, J=7.8Hz), 6.96-6.85 (4H, m), 5.20 (1H, d. 
J=17.2, 4.4Hz), 2.91 (1H, dd, J=17.2, 4.4Hz), 1.84-1.09 (10H, m). 
Example 6M5) 

(2S)-3-cyclchexylaxycarbonyl-2-(4-phenylbenzoylamino)propanoic acid • 4-methoxybenzyl ester 
[0261] 




TLC : Rf 0.42 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 8 7.91-7.84 (2H, m), 7.69-7.58 (4H, m), 7.52-7.25 (6H, m), 6.92-6.85 (2H, m), 5.22 (1H, d, 
J=12.0Hz), 5.11 (1H, d, J=12.0Hz), 5.13-5.04 (1H, m), 4.80-4.64 (1H, m), 3.81 (3H, S), 3.12 (1H ( dd, J=17.2, 
4.2Hz), 2.94 (1H, dd, J=17.2, 4.6Hz), 1.84-1.14 (10H, m). 
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Example 6(16) 

(2S)-3-cyclohexyloKycart>onyl-2-(^^ acid • 4-methoxybenzyl ester 

[0262] 




TLC : Rf 0.36 (ethyl acetate ; hexane = 1:2); 

NMR (CDCI3) : 88.32-8.26 (2H, m), 7.99-7.92 (2H, m), 7.36 (1H, br. d, J=7.8Hz), 7.32-7.25 (2H, m), 6.92-6.85 (2H, 
m), 5.22 (1H, d, J=12.0Hz), 5.12 (1H, d, J=12.0Hz), 5.08-5.00 (1H, m), 4.78-4.63 (1H, m), 3.81 (3H, s), 3.13 (1H, 
dd, J=17.2, 4.2Hz), 2.93 (1H, dd, J=17.2, 4.4Hz), 1.84-1.14 (10H, m). 

Example 6(17) 

(2S)-3-cyclohexylcxycarbonyl-2-(4-acetylbenzoylamino)propanoic acid • 4-methoxybenzyl ester 
[0263] 




o 



TLC : Rf 0.24 (ethyl acetate : hexane = 1 : 2) ; 

NMR (CDCI3) : 5 8.05-7.98 (2H t m), 7.90-7.85 (2H, m), 7.33-7.25 (3H, m), 6.92-6.84 (2H, m), 5.21 (1H, d ( 
J=11.8Hz), 5.12 (1H, d, J=11.8Hz), 5.09-5.01 (1H, m), 4.78-4.64 (1H, m), 3.81 (3H, s), 3.12 (1H, dd, J=17.0, 
4.2Hz), 2.93 (1H, dd, J=17.0, 4.6Hz), 2.64 (3H, s) f 1.84-1.18 (10H, m). 
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Example 6(18) 

(2S)-3-cyclohexylQxycarbonyl-2-(4*me%lthioben2oylamino)proparroic acid • 4-methoxybenzyl ester 
[0264] 




TLC : Rf 0.37 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.75-7.68 (2H, m), 7.30-7.22 (4H, m), 7.18 (1H, br. d, J=7.8Hz), 6.91-6.84 (2H, m), 5.20 (1H, d, 
J=11.8Hz), 5.11 (1H, d, J=11.8Hz). 5.08-5.00 (1K m), 4.78-4.62 (1H, m), 3.81 (3H, 3), 3.10 dd, J=17.2, 
4.4Hz), 2.91 (1H, dd, J=17.2. 4.6Hz), 2.51 (3H, s), 1.84-1.12 (10H, m). 

Examp le 6(19 3 

(2S)-3-cydohexyioxycarbonyl-2-(4-dimethylamincA)enzoylamino)propanoic acid • 4-methoxybenzyl ester 
[0265] 




I 

CH 3 



TLC : Rf 0.24 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 6 7.74-7.66 (2H, m), 7.32-7.25 (2H, m), 7.04 (1 H, br. d, J=7.4Hz), 6.91 -6.83 (2H, m), 6.69-6.63 (2H, 
m), 5.19 (1H, d, J=12.2Hz), 5.1 1 (1H, d, J=12.2Hz), 5.10-5.02 (1H, m), 4.78-4.64 (1H, m), 3.81 (3 H, s), 3.09 (1H, 
dd, J=17.0, 4.4Hz), 3.02 (6H, s) 2.91 (1H, dd, J=17.0, 4.6Hz), 1.84-1.16 (10H, m). 
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Example 6(20) 

(2S)-N-((1 S)-1 ^rt»xyethyf)-3K;ydohexyio^ 
[0266] 




TLC : Rf 0.48 (chloroform : methanol = 8:2); 

NMR (CDC! 3 +CD 3 OD) : 8 7.52 (1H, d. J=6.2Hz), 7.37-7.28 (5H, m), 6.36 (1H, d, J=9.2Hz), 5.15 (1H, d, J=12.2Hz), 
5.07 (1K d, J=12,2Hz), 4.79-4.52 (2H, m), 4.42-4.29 (1H, m). 2.87 (1H, dd, J=16.8, 6.2Hz), 2.74 (1H, dd, J =16.8, 
5.8Hz), 1.82-1.08 (13H, m). 

Example 6(21) 

(2S)-N-((1 S)-2-phenyl-1-carboxyethy0-3-cyd^ • dicyclohex- 

ylamine salt 

[0267] 




TLC : Rf 0.46 (chloroform : methanol = 8:2); 

NMR (CDCI3+CD3OD) : 8 7.37-7.28 (5H, m), 7.19-7.12 (5H, m), 5.13 (1H, d, J=12.0Hz), 5.01 (1H, d t J=12.0Hz), 
4.79-4.64 (1H, m), 4.61-4.40 (2H, m), 3.26-2.66 (6H, m), 2.06-1.08 (30H, m). 
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Example 6(22) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmeta^^ 
[0268] 




TLC : Rf 0.31 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.91-7.85 (2H f m), 7.66-7.48 (3H, m), 7.16-7.09 (2H, m), 7.00-6.95 (1H, m), 6.88-6.80 (2H, m), 
5.67-5.64 (1H, m), 4.36 (1H, dd, J=14.6, 5.6Hz), 4.27 (1H, dd, J=14.6, 5.4Hz), 3.82-3.70 (5H, m), 3.2 9-3.21 (1H, 

w \ O / H I I ^JJ |_ft ft ft r»l_U> ft ft A / H I. I -1-1 I ft ft ft ft II l_\ 4 -»ft ft ft A /-< -4 I I \ 

my, o. iu y in, uu, u=?.u, u.tn*/, o.ut \ i n, uu, u=^.u, u.ori^, i . /c-u.w ^ i in, my. 

Example 6(23) 

(2S)-N-(4-methoxybenzyl)-3^yclohexylmethoxy-2-pivaloylaminopropanamide 
[0269] 




TLC : Rf 0.24 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 8 7.23-7.15 (2H, m), 6.89-6.77 (3H, m), 6.61 (1H, d, J=6.0Hz), 4.50-4.29 (3H, m), 3.83-3.76 (4H, 
m), 3.43-3.16 (3H, m), 1.72-0.71 (20H, m). 
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Example 6f 24) 

(2S)-N-(4-methaxybenzyO-3^doh 
5 [0270] 



10 



15 




20 

TLC : Rf 0.1 1 (ethyl acetate : hexane =1:2); 

NMR (CDCI 3 ) : 8 7.83-7.75 (2H, m), 7.25-7.17 (2H, m), 7.10 (1H, d, J=5.8Hz), 6.97-6.82 (5H, m), 4.68 (1H, ddd, 
J=10.0, 5.8, 3.8Hz), 4.42 (2H, d, J=5.4Hz), 3.95 (1H, dd, J=9.2, 4.0Hz), 3.86 (3H, s), 3.80 (3H, s) f 3.49 (1H, t, 
J=9.2Hz), 3.36 (1H, dd, J=9.2, 6.2Hz), 3.24 (1H, dd, J=9.2, 6.6Hz), 1.76-0.74 (11H, m). 

25 

Example 6(25) 

(2S)-N-(4-methoxybenzyO-3-cyclohexylmethoxy-2-(4-nitrobenzoyiamino)-propanamide 
30 [0271] 



35 




TLC : Rf 0.26 (ethyl acetate : hexane =1:2); 

NMR (CDCI 3 ) : 6 8.33-8.26 (2H, m), 8.01-7.94 (2H, m), 7.38 (1H, d, J=5.8Hz), 7.25-7.18 (2H, m), 6.95-6.83 (3H, 
m), 4.67 (1H, ddd, J=9.6, 5.8, 4.0Hz), 4.48 (1H, dd, J=14.6, 5.8Hz), 4.38 (1H, dd, J=14.6, 5.4Hz), 3.9 2 (1H, dd, 
50 J=9.2. 4.4Hz), 3.80 (3H, s), 3.49 (1H, t, J=9.2Hz), 3.37 (1H, dd, J=9.6, 6.2Hz), 3.24 (1H, dd, J=9.6, 6.6Hz), 1.74- 
0.70 (11 H, m). 



55 
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Example 6(26) 

(2S)-N-(4-methoxybenzyl)-3^y^ 
[0272] 




TLC : Rf 0.60 (ethyl acetate : hexane =1:1); 

NMR (CDCI 3 ) : 5 7.23-7.15 (2H, m), 6.89-6.82 (2H, m), 6.81-6.70 (1H, m), 6.41 (1H, d, J=6.2Hz), 4.50 (1H, ddd, 
J=8.4, 6.6, 4.4Hz), 4.39 (2H, d, J=6.2Hz), 3.86-3.73 (4H, m), 3.39 (1H, t, J=8.8Hz), 3.30 (1H, dd, J=9.4, 6.0Hz), 
3.19 (1H ; dd ; J=9.4. 6.2Hz), 2.22 (1H. t, J=7.0Hz), 1.74-Q.70 (38H, m). 

Example 6(27) 

(2S)-N-(4-methoxybenzyl)-3^yclohexylm 
[0273] 




TLC : Rf 0.48 (ethyl acetate : hexane = 1:1); 

NMR (CDCI3) : 6 7.22-7.15 (2H, m), 6.89-6.73 (3H, m), 6.43 (1H, d, J=6.4Hz), 4.48 (1H, ddd, J=8.2, 6.4, 4.2Hz), 
4.46-4.29 (2H, m), 3.82-3.73 (4H, m), 3.38 (1H, t, J=8.4Hz), 3.31 (1H, dd, J=9.2, 6.4Hz), 3.20 (1H, dd, J=9.2, 
6.2Hz) t 2.14 (1H, ft, J=11.6, 4.0Hz), 1.94-0.71 (21 H, m). 
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Example 6(28) 

(2S)-N^4-methaKybenzyO-3^clohexylm 
[0274] 




TLC : Rf 0.21 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 5 7.83-7.76 (2H, m), 7.16-7.09 (2H, m), 7.05-6.94 (3H, m), 6.88-6.80 (2H, m), 5.55 (1H, d, J=5.4Hz), 
4.38 (1H, dd, J=14.6, 5.8Hz), 4.28 (1H, dd. J=14.6, 5.6Hz), 3.88 (3H, s), 3.82-3.67 (5H, m), 3.26 (1H, dd, J=8.8, 
6.4Hz), 3.17 (1H, dd, J=9.2, 6.2Hz), 3.05 (1H t dd, J=9.2, 6.2Hz), 1.74-0.79 (11H, m). 

Example 6(29) 

(2S)-N-(4-methoxybenzyl)-3-cydohexyl^ 
[0275] 




TLC : Rf 0.24 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 8 7.23-7.16 (2H, m), 7.01 (1H, t, J=4.8Hz), 6.90-6.82 (2H, m), 5.23 (1H, d, J=6.6Hz), 4.40 (2H, d, 
J=5.8Hz), 4.06-3.97 (1H, m), 3.85 (1H, dd, J=9.2, 4.0Hz), 3.80 (3H, s), 3.55 (1H, dd, J=9.2, 7.2Hz) , 3.28 (1H, dd, 
J=9.2 t 6.6Hz), 3.20 (1 H, dd, J=9.2, 6.2Hz), 2.90 (1 H, tt, J=1 1 .8, 3.2Hz), 2.28-2.08 (2H, m), 1 .93-1.82 (2H, m), 1 .76- 
1.04 (15H, m), 0.94-0.70 (2H, m). 
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Example 6(30) 

(2 R)-N-(4-methoxybenzyl)3-cyclote 
[0276] 




TLC : Rf 0.19 (ethyl acetate : hexane =1 : 2) ; 

NMR (CDCI 3 ) : 6 7.24-7.05 (3H, m), 6.87-6.80 (2H, m), 6.59 (1H, d, J=7.0Hz), 4.62-4.52 (1H, m), 4.39 (1H, dd, 
J=15.0, 5.8Hz), 4.31 (1H, dd, J=15.0, 5.4Hz), 3.78 (3H, s), 2.93 (1H, dd, J=13.4, 5.4Hz), 2.79 (1H, dd, J=13.4, 
7.4Hz) : 2.66-2.50 (1H : mV 2 45 (2H^ d. J=7.0Hz). 1.95-0.78 (19H, m). 

Example 6(31) 

(2R)-N-(4-metho)cybenzyl)-3-cyclohe)cylmethylthio-2-cyclohexylcarbonylami^ 
[0277] 




TLC : Rf 0.27 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 8 7.24-7.16 (2H, m), 6.89-6.78 (3H, m), 6.46 (1H, d, J*6.8Hz), 4.52-4.42 (1H, m), 4.38 (2H, d, 
J=5.8Hz), 3.79 (3H, S), 2.95 (1H, dd, J=13.6, 5.0Hz), 2.74 (1H, dd, J=13.6, 8.0Hz), 2.47 (2H, d, J=7.0H z), 2.20- 
2.05 (1H, m), 1.92-0.82 (21 H, m). 
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Example 6(32) 

(2R)-N-{4-methoxybenzyO-3-cydohexylmethy^ 
5 [0278] 



70 



15 




20 

TLC : Rf 0.15 (hexane : ethyl acetate = 2:1); 

NMR (CDCI 3 ) : 6 7.20 (2H, d, J=8.6Hz), 6.86 (2H, d, J=8.6Hz), 6.80-6.72 (1H, br), 6.35 (1H, d, J=7.0Hz), 4.52-4.38 
(3H t m), 3.80 (3H, s), 3.09-2.91 (2H, m), 2.73 (1H, dd, J=8.0, 14.0Hz), 2.48 (2H, d, J=6.6Hz), 2.38-2.07 (4H, m), 
2.06-1.32 (8H, m), 1.27-1.08 (3H, m), 1.03-0.89 (2H, m). 

25 

Example 6(33) 

(2R)-N-(4-methoxybenzyl)-3^yciohexylinethy^ 
30 [0279] 



35 



40 




45 TLC : Rf 0.30 (hexane : ethy! acetate = 2:1); 

NMR (CDCI3) : 6 7.20 (2H. d, J=8.6Hz), 6.86 (2H, d, J=8.6Hz), 6.80-6.74 (1 H, br), 6.37 (1 H, d, J=70Hz), 4.50-4.37 
(3H, m), 3.80 (3H, s), 2.95 (1H, dd, J=5.6, 14.0Hz), 2.74 (1H, dd, J=8.0, 14.0Hz), 2.47 (2H, d, J=6.6Hz), 2.35-2.20 
(1H, m), 1.95-1.33 (18H, m), 1.30-1.08 (3H, m), 1.03-0.90 (2H, m). 
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Example 6(34) 

(2R)-N-(4-methoxybenzyl)-3-c^ 
[0280] 




(The relative configuration of cyclohexyl ring substituted by methoxy group is not determined, but the above compound 
is a single compound. This compound is the isomer of the compound prepared in Example 6(35).) less polar . 

TLC : Rf 0.46 (hexane : ethyl acetate = 1:1); 

NMR (CDC! 3 ) : 5 7.20 (2H, d, J^S.SHz), 6.88 (2i-i, d, J=8.8Hz), 6.82-6.73 (1 H, bf), 6.43 (1 H, d, J=7.0Kz), 4.51 -4.37 
(3H, m), 3.80 (3H, s), 3.46-3.39 (1H, m), 3.29 (3H, s), 2.95 (1H, dd, J=5.6, 14.0Hz), 2.73 (1H, dd, J=8.0, 1 4.0Hz), 
2.47 (2H, d, J=6.6Hz), 2.28-2.13 (1H, m). 2.00-1.59 (12H, m). 1.51-0.93 (7H. m). 

Example 6(35) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(4-methoxycyclohexylcarbonylamino)propanami^ 
[0281] 




(The relative configuration of cyclohexyl ring substituted by methoxy group is not determined, but the above compound 
is a single compound. This compound is the isomer of the compound prepared in Example 6(34).) more polar 

TLC : Rf 0.33 (hexane : ethyl acetate = 1:1); 

NMR (CDCI 3 ) 8 7.20 (2H, d, J=8.8Hz) f 6.86 (2H, d, J=8.8Hz), 6.77 (1H, t, J=5.8Hz), 6.48 (1H, d, J=7.0Hz), 4.50- 
4.37 (3H, m), 3.80 (3H, s), 3.35 (3H, s), 3.12 (1H, tt, J=4.2, 10.6Hz), 2.94 (1H, dd, J=5.1, 13.9Hz), 2.72 (1H, dd, 
J=8.1, 13.9Hz), 2.47 (2H, d. J=6.6Hz), 2.17-2.03 (3H, m), 2.00-1.57 (8H, m), 1.51-0.93 (9H, m). 
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Example 6(36) 

(2R)-N-(4-methoxybenzyO-3-cydohexyimeth^ 
mide 

5 

[0282] 



10 



15 




20 

TLC : Rf 0.29 (ethyl acetate : hexane = 2:3); 

NMR (CD 3 OD) : 8 7.23 (2H, d, J=9Hz), 6.85 (2H, d, J=9Hz), 5.23 (1H, bs), 4.56-4.44 (1H, m), 4.44-4.22 (2H, m), 
4.00-3.84 (1H, m), 3.81-3.63 (1 H, m), 3.77 (3H, s), 3.40-2.65 (4H, m), 2.42 (2H, d, J=7Hz), 1.91-1 .58 (6H, m) f 1.58- 
1.10 (3H, m), 1.45 and 1.40 (9H, s), 1.05-0.80 (2H, m). 

25 

Example 6(37) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethytthio-2-(2-me%lpropyicarb 
30 [0283] 



35 



40 




45 

TLC : Rf 0.36 (ethyl acetate : hexane = 2:3); 

NMR (CDCI3) : 8 7.26-7.16 (2H, m), 6.91-6.76 (3H, m), 6.43 (1H, d, J=8Hz), 4.50 (1H, td, J=8, 5Hz), 4.38 (2H, d, 
J=6Hz), 3.80 (3H, s), 2.95 (1H, dd, J=14. 6Hz), 2.76 (1H, dd, J=K 8Hz), 2.47 (2H, d, J=7Hz), 2.20-1.95 (3H, m), 
so 1.89-1.56 (6H, m), 1.56-1.05 (3H, m), 1.05-0.78 (2H, m), 0.94 (3H, d, J=7Hz), 0.93 (3H, d, J=7Hz). 



55 
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Example 6(38) 

(2R)-N-(4-methoxybenzyl)-3-cyc^ 
[0284] 




TLC : Rf 0.53 (ethyl acetate : hexane = 2:3); 

NMR (CDCI 3 ) : 6 7.26-7. 1 5 (2H, m) r 6.92-6.80 (2H, m), 6.75-6.58 (1 H, m), 5.58 (1 H, d, J=8Hz), 4.40 (2H ( d, J=6Hz), 
4.27 (1H, td, J=8, 5Hz), 3.85 (2H, d, J=7Hz), 3.80 (3H, s), 2.99 (1H, dd, J=14, 5Hz), 2.82 (1H, dd, J=14, 8Hz), 2.44 
(2H, cl, J =7 Hz), 2.02-1.55 (6H, m), 1.55-1.03 (4H, m), 1.03-0.77 (2H, rti), 0.92 (6H, d, J=7Hz). 

Example 6(39) 

(2R)-N-(4-methoxybenzyl)-3-cyclohe 
[0285] 




TLC : Rf 0.17 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 8 7.20 (2H, d, J=8.2Hz), 6.87 (2H, d, J=8.2Hz), 6.79-6.73 (1H ( br), 6.54 (1H, d, J=7.2Hz), 4.50-4.38 
(3H ( m), 4.16-4.10 (2H, br), 3.80 (3H, s), 2.93 (1H, dd, J=4.9, 13.7Hz), 2.81-2.67 (3H, m), 2.48 (2H, d, J=7.0Hz), 
2.29 (1H, tt, J=4.0, 11.8Hz), 1.83-1.57 (9H, m), 1.46(9H,s) ( 1.36-0.84 (6H, m). 
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Example 6(40) 

(2R)-N-(4-methoxybenzyO-3-cydohexylmeth^ 
mide 

[0286] 




20 (The relative configuration of cyclohexyl ring substituted by t-butoxycarbonylamino group is not determined, but the 
above compound is a single compound. This compound is the isomer of the compound prepared in Example 6(41).) 

TLC : Rf 0.27 (hexane : ethyl acetate = 1:1); 

NMR (CDCI 3 ) : 6 7.20 (2H, d, J=8.8Hz), 6.94-6.82 (3H, m), 6.61 (1 H, d, J=6.8Hz), 4.71 (1 H, d, J=8.0Hz), 4.54-4.44 
25 (1H, m), 4.38 (2H, d, J=5.4Hz) t 3.79-3.65 (4H, m), 2.92 (1H, dd, J=5.4, 13.8Hz), 2.75 (1H, dd f J=8.0, 13.8Hz), 2.47 
(2H, d, J=6.6Hz), 2.30-2.15 (1H, br) ( 1.92-1.53 (13H, m), 1.44 (9H, s), 1.26-1.08 (4H, m), 1.00-0.83 (2H, m). 

Example 6(41) 

30 (2R)-N-(4-methoxybenzyl)-3-cyclohexylmet 
mide 

[0287] 



40 




(The relative configuration of cyclohexyl ring substituted by t-butoxycarbonylamino group is not determined, but the 
above compound is a single compound. This compound is the isomer of the compound prepared in Example 6(40).) 

50 

TLC : Rf 0.27 (hexane : ethyl acetate =1:1); 

NMR (CDCI3) : 8 7.20 (2H, d, J=8.8Hz), 6.86 (2H, d, J=8.8Hz), 6.78-6.73 (1H, br), 6.48 (1H ( d, J=6.6Hz) ( 4.49-4.37 
(4H, m), 3.80 (3H, s), 3.51-3.30 (1H ( br), 2.93 (1H, dd, J=5.1, 13.9Hz), 2.72 (1H, dd, J=8.1, 13.9Hz), 2.48 (2H, d, 
J=6.6Hz), 2.14-1.53 (14H, m), 1.44 (9H, s), 1.27-1.07 (4H, m), 1.00-0.83 (2H, m). 
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Example 6(42) 

(2R)-N-(4-methoxybenzyl)-3-^ 
[0288] 




TLC : Rf 0.27 (hexane : ethyl acetate = 2:1); 

NMR (DMSO-d 6 ) : 8 7.43 (1 H, t, J=10.6Hz), 7.20 (2H, d, J=8.8Hz), 6.85 (2H, d, J=8.8Hz), 6.80-6.71 (1 H, br), 4.55- 
4.31 (4H, m), 4.05-3.83 (2H, m), 3.79 (3H, s), 3.00-2.74 (2H, m), 2.45 (2H, t, J=6.6Hz), 2.36-1.62 (9H, m), 1.51- 

1 m /au ^ no = n on /ou —a 

* -\j t ye i i, my, i -vw w.C/v yci i, lit). 

Example 6(43) 

(2R)-N-(4-metho)cybenzyl)-3-cyclohexylinetho^ 
[0289] 




TLC : Rf 0.31 (ethyl acetate : hexane = 2:3); 

NMR (CDCI 3 ) : 8 7.25-7.14 (2H, m), 6.93-6.72 (3H, m), 6.43 (1H, d, J=6Hz), 4.49 (1H, ddd, J=8, 6, 4Hz), 4.43-4.28 
(2H, m), 3.84-3.73 (1 H, m), 3.80 (3H, s), 3.45-3.33 (1 H, m) f 3.29 (1 H, dd, J=9, 5Hz), 3.21 (1 H, dd, J=9, 6Hz), 2.24- 
2.06 (1H, m), 1.95-0.70 (21 H, m). 
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Example 6(44) 

(2R)-N^4-methoxybenzyO-3K;ydohexy^^ 
mide 

[0290] 



15 




TLC : Rf 0.29 (ethyl acetate : hexane = 2:3); 

NMR (CD 3 OD) : 8 7.27-7.17 (2H, m), 6.90-6.80 (2H, m), 4.67-4.43 (4H, m), 4.32 (1H, d, J=15Hz), 4.30 (1H, d, 
J=15Hz), 3.76 (3H, s), 3.42-3.30 (1H, m), 3.12 (1H ( dd. J=12, 5Hz), 3.00-2.70 (2H, m), 2.41 (2H, d, J=6Hz), 1.90- 
25 0.78 (1 1H, m), 1.45 (9H,s). 

Example 6(45) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylme%^ 
30 mide 

[0291] 



35 



40 




TLC : Rf 0.38 (ethyl acetate : chloroform = 1:4); 

NMR (DMSO-d 6 ) : 5 8.03-7.97 (1H, m), 7.57 (1H, d, J=8.8Hz), 7.18 (2H, d, J=8.8Hz), 6.85 (2H t d, J=8.8Hz), 4.45- 
50 4.40 (1H, m), 4.21 (2H, d, J=7.5Hz), 4.15-4.12 (1H, m), 3.73 (3H, s), 3.40-3.30 (2H, m), 2.85 (1H, dd, J=15.0, 
8.7Hz), 2.76 (1H, dd, J=15.0, 6.3Hz), 2.42 (2H, d, J=13.0Hz), 2.1 1-2.03 (1H, m), 1.88-1.72 (4H, m) ( 1.69-1.58 (3H, 
m), 1.45-1.33 (2H, m), 1.26-1.10 (3H, m), 0.98-0.92 (2H, m). 
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Example 6(4g) 

(2R)-N-(4-methoxybenzyi)-3-cyd^ 
[0292] 




TLC : Rf 0.38 (ethyl acetate : hexane = 1:1); 

NMR (CDCI 3 ) : 8 8.77 (1H, d, J=1 .8Hz), 8.18 (1H, d, J=7.8Hz), 8.12 (1H, d, J=1.8Hz), 7.25-7.18 (2H t m) p 6.88-6.81 
(3H, m), 4.78-4.68 (1H, m), 4.51-4.33 (2H, m), 3.79 (3H. s) ; 3.16 (1H : dd ; J=14ft 5.6Hz), 2.92 (1 H, dd t J=14.C, 
7.4Hz), 2.57-2.41 (2H, m), 1 .88-0.80 (11 H, m). 

Ex ample 6 (47) 

(2 R)-N-((1 R)-1 -(4-nitrophenyl) ethyl)-3-cyclohexylmethylthio^^ 
nylamino)propanamide 

[0293] 




CH 3 



TLC : Rf 0.67 (ethyl acetate : hexane =1:1); 

NMR (CDCI3) : 8 8.19-8.12 (2H, m), 7.58-7.32 (3H, m), 7.12 (1H, 6, J=8.0Hz), 5.20-5.06 (1H, m), 4.67-4.46 (4H, 
m), 3.40-3.15 (3H, m), 2.75 (1H, dd, J=13.6, 5.8Hz) 2.38-2.14 (2H, m), 1.80-0.64 (23H, m). 
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Example 6(48) 

(2S)-N-((1R)-1-(4-nitropheny0ethyl)-3-^ 
nylamino)propanamkje 

5 

[0294] 



to 



15 




TLC : Rf 0.61 (ethyl acetate : hexane =1:1); 
25 NMR {CDCI3) : 8 8.21-8.14 (2H, m), 7.58-7.30 (3H, m), 7.05 (1H ( d, J=7.4Hz), 5.19-5,05 (1H ( m), 4.65-4.47 (4H, 
m), 3.37-3.06 (3H, m), 2.79(1 H, dd, J=13.8, 6.2Hz) 2.50 (1H. dd, J=12.4, 6.6H2). 2.40 (1H. dd, J=12.4 ,7.0Hz), 
1.90-0.78 (23H,m). 

Example 6(49) 

30 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylm^ 
[0295] 

35 



40 



45 




50 

TLC : Rf 0.28 (ethyl acetate : hexane = 2:3); 

NMR (CDCI3) : 88.09 (1H, bs), 7.91 (1H, bd, J=8Hz), 7.66 (1H t s). 7.25-7.15 (2H, m), 6.89-6.78 (3H, m), 4.66 (1H, 
td, J=8, 6), 4.50-4.28 (2H, m), 3.80 (3H, s), 3.07 (1H, dd, J=14, 6Hz), 2.91 (1H, dd, J=14, 8Hz), 2.48 (2H, d, J=7Hz) t 
1.90-0.78 (11 H,m), 1.56 (9H, s). 

55 
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Example 6(50) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmefo^ 
mide 

[0296] 




TLC : Rf 0.34 (ethyl acetate : hexane = 2:3); 

NMR (CD 5 OD) : 5 7.27-7.17 (2H, m), 6.90-5. SC (2H, m), 4.66 4.43 (4H ( rn), 4.40-4.23 (2H, m), 3.78 (31-1, s), 3.43- 
3.30 (1H, m), 3.16 (1H, dd, J=12, 6Hz), 3.08-2.75 (1H, m), 2.78 (1H, dd, J=14, 7Hz), 2.41 (2H, d, J=7Hz), 1.90-0.80 
(11H, m), 1.43 (9H,s). 

Example 6(51) 

(2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-((4R)-3-t-butoxycarbonylthi^^ 
[0297] 




TLC : Rf 0.36 (ethyl acetate : hexane =1:1); 

NMR (CD3OD) : 6 8.25-8.15 (2H, m), 7.61-7.51 (2H, m), 4.70-4.41 (6H, m), 3.45-3.32 (1H, m), 3.22-3.08 (1H, m), 
3.04-2.72 (2H, m), 2.45 (2H, d, J=7Hz), 1 .91-0.80 (1 1H, m), 1 .45 (9H, s). 
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Example 6(52^ 

(2R)-N^4-nrtrobenzyO-3-cydohex^ 
[0298] 




TLC : Rf 0.38 (ethyl acetate : hexane = 1:1); 

NMR (CD 3 OD) : 8 8.23-8.14 (2H, m), 7.61-7.49 (2H, m), 5.22 (1H, bs), 4.62-4.42 (3H f m), 4.00-3.87 (1H, m), 3.80- 
3.64 (1H, m), 3.33-2.70 (4H, m), 2.45 (2H, d, J=7Hz), 1.91-0.80 (11H, m), 1.45 and 1.40 (9H, s). 

Example 6(53^ 

(2R)-N-(4-nitrobenz>^-3-cyclohexylmethylthio-2-((4R)-3-methylth 
[0299] 




TLC : Rf 0.32 (ethyl acetate : hexane = 1:1); 

NMR (CDCI3) : 8 8.23-8.16 (2H, m), 7.89 (1H, d, J=7.4Hz), 7.49-7.42 (2H ( m), 7.20-7.09 (1H, m), 4.61 (1H, dd, 
J=15.6, 6.2Hz), 4.50 (1H t dd, J=15.6, 5.8Hz), 4.51-4.40 (1 H, m) 4.18 (1 H, d, J=9.8Hz), 3.89 (1 H, dd, J =9.8, 1.0Hz), 
3.79 (1H, dd, J=7.4, 2.6Hz), 3.52 (1H, dd, J=11.0, 2.6Hz), 3.13 (1H, dd, J=11.0, 7.4Hz), 2.98-2.80 (2H, m), 2.47 
(3H, s), 2.45 (2H, d, J=7.4Hz), 1.88-0.80 (1 1H, m). 
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Example 6(54) 

(2R)-N-(4-dimethylaminobenzyl)-3<yclohexylmethyltN 
panamide 

[0300] 



10 



15 




TLC : Rf 0.35 (ethyl acetate : hexane = 2:3); 

NMR (CD 3 OD) : 6 7.20-7.10 (2H, m), 6.77-6.67 (2H, m), 4.67-4.43 (4H, m), 4.29 (iH, d, J=i6Hz), 4.26 (ih, d, 
25 J=16Hz), 3.41-3.30 (1 H m), 3.12 (1 H, dd, J=12, 5Hz), 3.00-2.65 (8H, m), 2.41 (2H, d, J=7Hz), 1 .88-0.80 (1 1H, m), 
1.45 (9H,s). 

Example 6(55) 

30 (2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmetty^ 
nylamino)propanamide 

[0301] 



40 




TLC : Rf 0.29 (ethyl acetate : hexane = 2:3); 
so NMR (CD3OD) : 5 7.20-7.10 (2H, m), 6.77-6.67 (2H, m), 5.23 (1H t bs), 4.55-4.43 (1H, m), 4.40-4.16 (2H, m), 4.00- 
3.84 (1H, m) ( 3.79-3.63 (1H, m), 3.30-2.66 (10H, m), 2.42 (2H, d, J=7Hz), 1.90-0.80 (11H, m), 1.45 and 1.42 (9H, 
s). 
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Example 6(56) 

(2R)-N-(4-nrtrobenzyO-3-cydohexyimethy^ 
[0302] 




TLC : Rf 0.48 (methylene chloride : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 6 8.17 (2H, d, J=8.8Hz), 8.03 (1H, d, J=1.4Hz), 7.98 (1H, d, J=1.4Hz), 7.85 (1H, d, J=7.4Hz), 7.45 
(2H, d, J=8.8Hz), 7.10 (1H, t, J=6.2Hz), 4.78-4.68 (1H, m), 4.57 (2H, d, J=6.2Hz), 3.12 (1H, dd, J=5.8, 13.6Hz), 
2.96 (1H, dd, J=7.0, 13.6Hz), 2.50 (2H, d, J=6.6Hz), 1.88-1.36 (15H, m), 1.30-0.90 (5H, m). 

Example 6(57) 

(2R)-N-(4-nrtrobenzyl)-3-cyclohexylmeth^ 
[0303] 




TLC : Rf 0.47 (ethyl acetate : hexane = 2:1); 

NMR (CDCI3) : 8 8.24-8.17 (2H, m), 7.81 (1 H, bd, J=8Hz) ( 7.50-7.42 (2H, m), 7.09 (1 H p bt, J=6Hz), 4.68-4.45 (3H t 
m), 4.16 (1H, t, J=7Hz), 3.45 (1H, dd, J=11, 8Hz), 3.37 (1H, dd, J=11, 7Hz), 2.97 (1H, dd, J=14, 5Hz), 2.82 (1H, 
dd, J=14, 8Hz), 2.62-2.35 (1H, b), 2.49 (2H, d, J=7Hz), 1.88-0.78 (11H, m), 1.65 (3H, s), 1.57 (3H, s). 
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Example 6(58) 

(2R)-N-(4-nitrobenzyI)-3-(^clohexy^ 
[0304] 




TLC : Rf 0.20 (hexane : ethyl acetate = 2:1); 

MMD /OnnL\ • K D 10 /OU A l_0 OU-\ T £TO_"7 CO /OLJ ~*\ ~t A"7 /OUI -J I^OOt.l-X "» O-i -» /MT /■* I I I \ ■) ^ /^ii 

i — *•• . v^i-'^ij/ • uu. iw ys-i i, vi, i^y, / .^w-/ .^c yci i, my, / .-*# yci i, vi, o.on<cy, # .o i -/ .cci ( i n, uiy, /.ii [in, uu, 

J=3.6, 5.2Hz),7.04, (1H, d, J=6.6Hz), 4.77-4.49 (3H, m), 3.13 (1H, dd, J=5.2, 14.0Hz), 2.87 (1H, dd, J=8.2, 
14.0Hz), 2.54 (2H, d, J=7.0Hz), 1.88-1.37 (6H, m), 1.33-0.82 (5H, m). 

Example 6(59) 

(2R)-N-(4-nftrobenzyl)-3-<^clohexylm^ 
[0305] 




TLC : Rf 0.48 (methylene chloride : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 6 8.18 (2H, d, J=8.8Hz), 7.81 (1H, d, J=7.4Hz), 7.46 (2H ( d, J=8.8Hz), 7.06 (1H, t, J=5.4Hz), 6.88 
(1H, d, J=1 .2Hz),4.75-4.49 (3H, m), 3.09 (1H, dd, J=5.8, 13.8Hz), 2.90 (1 H, dd, J=7.6, 13.8Hz), 2.59-2.46 (2H, m), 
2.41 (3H, d, J=1.2Hz), 1.88-1.37 (6H, m), 1.34-0.81 (5H, m). 
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Example 6(60) 

(2R)-N-(4-methoxybenzyO-3-cydohexylmethyM 
5 [0306] 



10 



15 




(The absolute configuration of * carbon is not determined, but the above compound is a single optical isomer.) 

20 

[a] D = -40.4 (c 0.1,CHCI 3 ); 

TLC : Rf 0.19 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 8 7.21 (2H, d, J=8.4Hz), 7.13-6.85 (2H, br), 6.84 (2H, d, J=8.4Hz), 5.24 (1H, s), 4.57-4.46 (1H, m), 
4.37 (2H, d,J=5.6Hz), 3.90-3.80 (2H, m), 3.79 (3H, s), 3.22-3.03 (2H, m), 2.95 (1H, dt, J=5.2, 11.0Hz), 2.81 (1H, 
25 dd, J=7.0, 1 4.0Hz) ( 2.50-2.32 (2H, m), 1 .85-1 .56 (6H, m), 1 .41 (9H, s), 1 .30-0.77 (5H, m). 

Example 6(61) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmeth^ 

30 

[0307] 



35 



40 




45 (The absolute configuration of * carbon is not determined, but the above compound is a single optical isomer.) 

[a] D =+22.0 (c 0.11,CHCI 3 ); 

TLC : Rf 0.19 (hexane : ethyl acetate = 2:1); 

NMR (CDCI3) : 5 7.43-7.25 (1 H, br), 7.21 (2H, d, J=8.8Hz), 6.90-6.78 (3H, m), 5.16 (1H ( s), 4.61-4.20 (3H, m), 3.94- 
so 3.81 (2H, br), 3.79 (3H,s), 3.40-3.02 (2H, br), 2.96 (1 H, dt, J=5.0, 11.0Hz) ( 2.76 (1H, dd, J=7.0, 13.8Hz), 2.50-2.31 
(2H, m), 1.83-1.57 (6H, m), 1.42 (9H ( s), 1.29-0.77 (5H, m). 



55 
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Example 6(62) 

(2R)-N-(4-dimethylaminobenzyl)-3-cyclohexylmetty^^ 
[0308] 




TLC : Rf 0.58 (ethyl acetate : hexane =1 : 1) ; 

NMR (CDCI 3 ) : 8 7.17-7.13 (2H, m), 6.79-6.69 (3H, m), 6.51 (1H, d, J=6.6Hz), 4.50-4.44 (1H, m), 4.34 (2H, d, 
J=5.4Hz), 2.96-2.90 (7H t m), 2.74 (1H, dd, J=13.5 t 8.1Hz), 2.49 (1H, dd, J=12.9, 6.9Hz), 2.44 (1H t dd, J=12.9, 
6.6Hz), 2.18-2.08 (1H, m), 1.98-0.83 (21H, m). 

Example 6(63) 

(2S)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(3-t-butoxycarbonylthiazol^ 
[0309] 




(The absolute configuration of * carbon is not determined, but the above compound is a single optical isomer.) 

[a] D = +31.11 (C1.08, CHCI3) ; 

TLC : Rf 0.19 (ethyl acetate : hexane =1:2); 

NMR (CDCI3) : 8 7.21 (2H, d p J=8.7Hz), 7.10-6.73 (4H, m), 5.24 (1H, s), 4.57-4.45 (1H, m), 4.38 (2H, d, J=5.4Hz), 
3.88-3.73 (5H, m), 3.20-3.11 (2H, m), 2.99-2.92 (1H, m), 2.79 (1H, dd, J=13.8, 7.2Hz), 2.48-2.35 (2H, m), 1.83-1.58 
(5H, m), 1.51-1.37 (10H, m), 1.28-1.05 (3H, m), 0.98-0.83 (2H, m). 
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Example 6(64) 

(2S)-N-(4-methoxybenzyfl-3-cydohexylmethyltft 
mide 

[0310] 




TLC : Rf 0.57 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CD 3 OD) : 8 7.25-7.18 (2H, m), 6.88-6.81 (2H, m) t 4.65-4.45 (4H, m), 4.35 (1H, d, J=14:6Hz), 4.26 (1H, d, 
J=14.6Hz), 3.75 (3H, s), 3.35 (1H, dd, J=12.2, 7.4Hz), 3.11 (1H, dd, J=12.2, 4.8Hz), 2.98-2.72 (2H ( m) , 2.41 (2H ( 
d, J=6.6Hz), 1.88-0.80 (20H, m). 

Example 6(65) 

(2S)-N-(4-methoxybenzyO-3-cydohexylmet 
mide 

[0311] 




TLC : Rf 0.61 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CD3OD) : 8 7.25-7.17 (2H, m), 6.88-6.81 (2H, m), 4.64-4.44 (4H, m), 4.32 (2H, br. s), 3.75 (3H f s), 3.35 (1H, 
dd, J-12.2, 7.4Hz), 3.13 (1H, dd, J=12.2, 5.4Hz), 2.97 (1H, br. s). 2.76 (1H, dd, J=13.6, 8.4Hz), 2.40 (2H, d, 
J=7.0HZ), 1.88-0.80 (20H, m). 
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Example 6(66) 

(2R)-N-methyl-N-(4-methoxybenzyO^ 
nylamino)propanamide 

[0312] 




TLC : Rf 0.28 (ethyl acetate : hexane = 1:2); 

NwiR (CDCia) : 6 7.24-7.02 (3H, m), 6.90-6.65 (2H, m), 5.16-5.06 (1H, m), 4.30-4.36 (5H, m), 3.60-3.79 (3H, rn), 
3.39-3.16 (2H, m), 3.03-2.69 (5H, m), 2.44-2.23 (2H, m), 1.85-0.76 (20H, m). 

Example 6(67) 

(2R)-N-(4-methoxybenzyl)-3-cyclohaxyl^ 
nyl)amino)propanamide 

[0313] 




TLC : Rf 0.37 (ethyl acetate : hexane = 1:2); 

NMR (CD 3 OD) : 8 7.23-7.17 (2H, m), 6.86-6.82 (2H, m) f 5.18-5.00 (2H, m), 4.70-4.66 (1H, m), 4.49-4.18 (3H, m), 
3.76 and 3.75 (3H, s) t 3.54-2.68 (7H, m), 2.47-2.43 (2H P m), 1.90-1.60 (5H, m), 1.50-1 .05 (4H, m), 1.44 and 1.33 
(9H,m), 1.05-0.87 (2H, m). 
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Example 6f68) 

(2R)-N-(4~phenoxybenzyO-3-cydohexylmeth^ 
mide 

[0314] 




TLC : Rf 0.58 (ethyl acetate : hexane = 1:1); 

NMR (CDCI 3 ) : 8 7.36-7.23 (5H, m), 7.15-7.07 (2H, m), 7.01-6.91 (4H, m), 4.65-4.32 (6H, m), 3.33-3.13 (3H, m), 
2.79 (1H, dd. J=14.1 , 6.3Hz), 2.45-2.30 (2H, m), 1 .83-0.78 (20H, m). 

Example 6(69) 

(2R)-N-(4-methoxybenzyl)-3-cyciohexylm^ 
ylcarbonylamino)propanamide 

[0315] 




CH 3 



TLC : Rf 0.32 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 6 7.40-7.19 (3H, m), 7.14 (1 H, d, J=8Hz), 6.86-6.80 (2H t m), 5.20-5.07 (1 H, m), 4.64 (1 H, t, J=7Hz), 
4.63-4.52 (1H f m), 4.43 (1H, dd, J=15, 6Hz) ( 4.32 (1H, dd, J=15, 6Hz), 3.78 (3H, s), 3.36-3.15 (3H, m), 2.78 (1H, 
dd, J=14, 6Hz), 2.46-2.24 (2H, m), 1.91-1.53 (8H, m), 1.50-1.30 (10H, m), 1.30-1.03 (3H, m), 1.00-0.78 (8H, m). 
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Example 6(70) 

(2R)-N-(4-methoxybenzyI)-3<;yclohexylmethylthio-2-(pyridin-3-ylcaito 
[0316] 




TLC : Rf 0.19 (ethyl acetate : hexane = 3:1); 

NMR (CDCI 3 ) : 6 9.04 (1H, dd, J=3, 1Hz), 8.75 (1H, dd, J=5, 2Hz), 8.10 (1H P ddd, J=8, 3, 2Hz), 7.39 (1H, ddd, J=8, 
5, 1Hz) : 7.43-7.36 (1H, m). 7 26-7.19 (2H, m), 6.97-6.90 (1H, ra), 6.90-6.83 (2H, m), 4.72-4.63 (1H, m), 4.43 (1H, 
dd, J=15, 6Hz), 4.42 (1H, dd, J=15, 6Hz), 3.79 (3H, s), 3.09 (1H, dd, J=14, 5Hz), 2.84 (1H, dd, J=14, 8Hz), 2.54 
(1H, dd, J=12, 7Hz), 2.52 (2H, dd, J=12, 7Hz), 1.86-1.59 (5H, m). 1.56-1.39 (1H, m), 1.30-1.03 (3H, m), 1.00-0.85 
(2H, m). 

Example 6(71) 

(2R)-N-(4-benzyloxybenzyl)-3^yclohexylm^ 
mide 

[0317] 




TLC : Rf 0.63 (ethyl acetate : hexane =1:1); 

NMR (CDCI3) : 8 7.44-7.18 (8H, m), 7.13 (1H, d, J=7.8Hz), 6.93-6.88 (2H, m), 5.04 (2H, s), 4.65-4.21 (6H, m), 3.32- 
3.12 (3H, m), 2.78 (1H, dd, J=13.8, 6.3Hz), 2.44-2.30 (2H, m), 1.80-0.78 (20H, m). 
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Example 6(72) 

(2R)-N-(3-benzyioxy^-methoxybenzyO-3^ 
nytamino)propanamide 

[0318] 




TLC : Rf 0.46 (hexane : ethyl acetate = 1:1); 

NMR (CD 3 OD) : 6 7.47-7.25 (5H, m), 7.00 (1H, d, J=1.4Hz), 6.92-6.83 (2H, m), 5.09 (2H, s), 4.63-4.42 (4H, m), 
4.35 (1H, d, J=14.8Hz), 4.24 (1H, d, J=14.8Hz), 3.81 (3H, s). 3.41-3.30 (1 H, m) ( 3.12 (1 H, dd, J=5.0, 12.2Hz), 3.00- 
2.71 (2H, br), 2.40 (2H, d, J=7.0Hz), 1.89-1.59 (5H, m), 1.54-1.31 (10H, m), 1.29-1.08 (3H, m), 1.04-0.76 (2H, m). 

Example 6(73^ 

(2R)-N-(4-methoxybenzyl)-3<yclohexylmethylthio-2-(pyridin-4-ylcarbonylami 
[0319] 




TLC : Rf 0.23 (ethyl acetate : methylene chloride =1 : 1) ; 

NMR (CDCy : 8 8.79-8.72 (2H, m), 7.66-7.61 (2H, m), 7.47 (1H, d, J=6Hz), 7.26-7.19 (2H, m), 6.96-6.84 (3H, m). 
4.69-4.61 (1H, m), 4.43 (1H, dd, J=15, 6Hz), 4.42 (1H, dd, J=15, 6Hz), 3.80 (3H, s), 3.08 (1H, dd, J=14, 5Hz), 2.82 
(1H, dd, J=14, 9Hz), 2.54 (1H, dd, J=14, 7Hz), 2.53 (2H, dd, J=14, 7Hz), 1.86-1.75 (2H, m), 1.75-1.59 (3H, m), 
1.55-1.39 (1H, m), 1.30-1.03 (3H, m), 1.03-0.85 (2H, m). 
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Example 6(741 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmet^ 
nylamino)propanamide 

[0320] 



10 



15 




TLC : Rf 0.25 (ethy! sestets : hsxano = 2:3); 
25 NMR (CDCI 3 ) : 5 7.53-7.20 (m, 9H), 6.85-6.79 (m, 2H), 5.99 (bs, 1 H), 4.80 (dd, J = 8. 5Hz, 1 H), 4.72-4.60 (b, 1 H), 
4.44 (dd, J=15, 6Hz, 1H) ( 4.31 (dd t J=15, 6Hz, 1H), 3.77 (s, 3H), 3.47 (dd, J = 12, 5Hz, 1H), 3.36 (dd, J = 12, 8Hz, 
1H), 3.25-3.10 (b, 1H), 2.85-2.73 (m, 1H), 2.38 (dd, J=12, 6Hz, 1H), 2.29 (dd, J=12, 8Hz, 1H), 1.78-1.56 (m, 5H), 
1.47-1.00 (m, 13H), 0.94-0.74 (m, 2H). 

30 Example 6(75) 

(4R)-N-((1 R)-2-cyclohexylmethyltto 
boxamide 

35 [0321] 




55 TLC : Rf 0.57 (ethyl acetate : hexane = 1:1); 

NMR (CDCI3) : 8 7.32-7.26 (m, 2H), 7.20-7.05 (br. s, 1H), 6.95-6.89 (m, 2H), 5.14-5.07 (m, 1H), 4.80-4.58 (m, 2H), 
4.40 (d, J=9.3Hz, 1H), 3.88-3.66 (m, 4H), 3.38 (dd, J = 11.7, 2.7 Hz 1H), 3.25-3.16 (m, 5H), 2.91 (dd, J = 13.8, 7.2 
Hz, 1H), 2.77 (dd, J = 13.8, 5.7 Hz, 1H), 2.44 (d, J = 6.6 Hz, 2H), 1.86-1.59 (m, 5H), 1.54-1.34 (m, 10H), 1.30-1.04 
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(m, 3H), 0.99-0.84 (m, 2H). 
Example 6(76) 

5 (2R)-N-(4-methoxybenzyf)-3-cydoh^ 
panamide 

[0322] 



w 




25 TLC : Rf 0.34 (ethyl acetate : hexane = 2:3); 

NMR (CDCI3) : 8 7.26-7.18 (m, 2H), 7.06-6.82 (m, 4H), 5.00 (bs, 1H), 4.63-4.52 (m, 1H), 4.50-4.10 (m, 3H). 3.79 
(s, 3H), 3.30-3.05 (m, 3H), 2.89-2.57 (m, 3H), 2.53-2.28 (m, 3H), 1.85-1.56 (m, 5H), 1.55-1.35 (m, 10H), 1.30-1.03 
(m, 3H), 1.00-0.81 (m, 2H). 

30 Example 6(77) 

(2R)-N-(4-phenoxybenzyl)-3-cycloh 
panamide. 

35 [0323] 



40 



45 




TLC : Rf 0.27 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : S 7.37-7.29 (m, 2H), 7.29-7.22 (m, 2H), 7.14-7.07 (m, 1H), 7.05-6.90 (m, 6H), 5.06-4.93 (m, 1H), 
4.65-4.10 (m, 4H), 3.35-3.00 (m t 3H) t 2.91-2.57 (m, 3H), 2.55-2.30 (m t 3H), 1.84-1.56 (m, 5H), 1.56-1.35 (m, 10H), 
55 1 .30-1 .03 (m, 3H) ( 1 .00-0.83 (m, 2H). 
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Example 6(78) 

(2R)-N-(2-phenoxypyridin-5-yl)-3-cyclohexylm^ 
panamide 

[0324] 




TLC : Rf 0.57 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CDCI 3 ) : 8 8.93 (br. s, 1H), 8.49 (br. s, 1H), 8.20 (d, J = 7.5 Hz, 1H), 7.42-7.35 (m, 2H), 7.24-7.08 (m, 4H), 
6.86 (d, J = 9.0 Hz, 1H), 4.80-4.70 (m. 1H), 4.66 (dd, J = 7.2, 3.9 Hz, 1H), 4.60 (d, J = 9.9 Hz, 1H), 4.55 (d, J = 9.9 
Hz, 1H), 3.41-3.27 (m, 3H), 2.84 (dd, J = 13.8, 5.7 Hz, 1H), 2.48-2.33 (m, 2H), 1.82-1.58 (m, 5H), 1.54-1.35 (m, 
10H), 1.28-1.02 (m, 3H), 0.96-0.78 (m, 2H). 

Example 6(79) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexyl^ 
panamide 

[0325] 




TLC : Rf 0.27 (ethyl acetate : hexane = 2:3); 

NMR (CDCI3) : 8 7.65-7.30 (b, 1H), 7.24-7.18 (m, 2H), 6.90-6.83 (m, 2H), 6.77-6.67 (b, 1H), 4.51-4.04 (m, 4H), 
3.92-3.46 (m, 3H), 3.80 (s, 3H), 3.40-3.29 (m, 1H), 3.03-2.92 (m, 1H), 2.90-2.67 (m, 2H), 2.60-2.49 (m, 1H), 2.49- 
2.42 (m, 2H), 1.94-1.55 (m, 5H), 1.53-1.33 (m, 10H), 1.30-1.04 (m, 3H), 1.00-0.83 (m, 2H). 
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Example 6(80) 

(2R)-N-(4-methoxybenzyO-3-cyclohexylmethy^ 
nylamino)propanamide 

[0326] 



10 



15 




TLC : Rf 0.38 (ethyl acetate : hexane = 2:3); 

NMR (CDCI 3 ) : 8 7.24-7.17 (m. 2H), 7.04-6.93 and 6.79-6.68 (m, 2H), 6.90-6.82 (m ( 2H), 4.86-4.20 (m, 6H), 3.79 
25 (s, 3H), 3.04-2.70 (m, 3H) t 2.66-2.37 (m, 4H), 2.07-1 .85 (m, 1 H), 1 .85-1 .55 (m, 5H), 1 .53-1 .33 (m, 10H), 1 .30-1 .04 
(m, 3H) t 1.00-0.83 (m, 2H). 

Example 6(81) 

30 (2R)-N-(2-phenoxypyridin-5-ylmethyl)-3-cydohexylme%^ 
nylamino)propanamide 

[0327] 



40 




TLC : Rf 0.58 (ethyl acetate : hexane = 2:1); 
50 NMR (CDCI3) : 6 8.11 (d, J = 2.4 Hz, 1 H), 7.68 (dd, J = 8.4, 2.4 Hz, 1 H), 7.50-7.35 (m, 3H), 7.22-7.1 6 (m, 1 H), 7.14- 
7.08 (m, 3H), 6.84 (d, J = 8.4 Hz, 1H), 4.68-4.31 (m t 6H), 3.35-3.20 (m, 3H), 2.78 (dd, J = 13.8, 6.0, 1H), 2.44-2.28 
(m, 2H), 1.82-1.60 (m, 5H), 1.51-1.36 (m, 10H), 1.32-1.08 (m, 3H), 0.98-0.80 (m, 2H). 
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Example 6(82) 

(2R)-N-(4-(morphopn-4-y0benzyl)-3^ 
ino)propanamide 

[0328] 




TLC : Rf 0.34 (ethyl acetate : hexane = 1:1); 

NMR (CDCI 3 ) : 8 7.20 (d, J = 8.7 Hz, 1 H), 7.17-7.12 (m, 2H), 6.84 (d, J = 8.7 Hz, 2H), 4.64 (dd, J = 6.6, 4.2 Hz, 1 H), 
4.58 (br. s, 2H), 4.44 (d, J = 9.3 Hz, 1H), 4.41-4.28 (m, 2H), 3.87-3.84 (m, 4H), 3.31 (dd, J = 12.3, 3.9, 1H), 3.26 
(dd, J = 12.3, 6.6 Hz, 1H), 3.20 (br. s, 1H); 3.19-3.11 (m, 4H), 2.78 (dd, J = 13.5, 6.3 Hz, 1H), 2.44-2.28 (m, 2H), 
1.82-1.60 (m, 5H), 1.5-1.34 (m, 10H), 1.31-1.04 (m, 3H), 0.96-0.80 (m, 2H). 

Example 6(83) 

(2R)-N-(4-phenoxybenzyl)-3-cyciohexylmethyIthio-2-((4RS)-3-t-butoxycarbonyl-1,3-pe 
nylamino)propanamide 

[0329] 




TLC : Rf 0.33 ethyl acetate : hexane = 1:2); 

NMR (CD3OD) : 8 7.37-7.25 (m, 4H), 7.13-7.06 (m, 1H) ( 6.99-6.89 (m, 4H), 4.94-4.30 (m, 6H), 3.08-2.87 (m, 2H), 
2.87-2.76 (m, 1H), 2.68-2.50 (m, 1H), 2.50-2.30 (m, 3H), 2.08-1.76 (m, 3H), 1.76-1.60 (m, 3H), 1.60-1.35 (m, 10H), 
1.35-1.07 (m, 3H), 1.03-0.85 (m, 2H). 
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Example 6(84) 

(2R)-N-(1-phenylpiperidin-4-yO-3-cyclohexyl^^ 
panamide 

[0330] 




TLC : Rf 0.46 (hexane : ethyl acetate =1:1); 

NMR (CD 3 OD) : 8 7.24-7.18 (m, 2H), 6.97 (dd, J = 8.7, 0.9 Hz, 2H), 6.81 (t. J = 7.5 Hz, 1 H), 4.65-4.56 (m, 2H), 4.50- 
4.45 (m, 2H), 3.86-3.76 (m, 1H), 3.68-3.57 (br, 2H), 3.43-3.32 (br, 1H), 3.16 (dd, J = 12.0, 4.8 Hz, 1H), 2.94-2.77 
(m, 4H), 2.46 (d, J = 6.6 Hz, 2H), 2.00-1 .79 (br, 4H), 1 .78-1 .59 (m, 5H), 1.52-1 .38 (m, 10H), 1 .33-1 .09 (m, 3H), 1.01- 
0.89 (m, 2H). 

Example 6(85) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethyiM 
[0331] 




TLC : Rf 0.30 (ethyl acetate : hexane = 2:1); 

NMR (CDCy : 8 7.72-7.58 (1H, m), 7.30-7.1 1 (3H, m), 7.11-6.96 (1H, m), 6.89-6.79 (2H, m), 4.59 (1H, q, J=7Hz), 
4.45-4.1 8 (3H, m), 3.78 (3H t s). 3.69 (1 H, dd, J=1 1 , 8Hz), 3.57 (1 H, dd, J=1 1 , 5Hz), 2.86 (2H, d, J=7Hz) t 2.43 (2H, 
d, J=7Hz), 1.86-0.75 (11 H,m). 
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Example 6(8$) 

(2R)-N-(1-methyIpiperidin-4-yl)-3-cyclohex^ 
panamide 

[0332] 



10 



15 




25 TLC : Rf 0.44 (chloroform : methanol = 9:1); 

NMR (CD 3 OD) : 8 4.65-4.56 (m, 2H), 4.49-4.43 (m, 2H), 3.72-3.62 (m, 1H), 3.42-3.33 (m, 1H), 3.14 (dd, J = 12.0, 
4.8 Hz, 1H), 2.93-2.70 (br, 4H), 2.45 (d, J = 6.9 Hz, 2H), 2.30 (s, 3H), 2.26-2.14 (br, 2H), 1.93-1.79 (br, 4H), 1.76- 
1.37 (m, 15H), 1.33-1.09 (m, 3H), 1.02-0.88 (m, 2H). 

30 Example 7 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfonyl-2-t-butoxycarbon^ 
[0333] 



40 



45 




[0334] A solution of the compound prepared in Example 2(80) (147 mg) in methylene chloride (5 ml) was cooled to 
so -78°C and m-chloroperbenzoic acid (1 1 7 mg) was added thereto. The mixture was stirred for 70 minutes. The reaction 
mixture was warmed to room temperature with stirring for 3.5 hours. To the reaction mixture, m-chloroperbenzoic acid 
(10 mg) was added. The reaction mixture was stirred for 1 hour. The reaction mixture was diluted with chloroform, 
washed with saturated aqueous sodium hydrogencarbonate, saturated aqueous sodium thiosulfate and saturated 
aqueous sodium chloride, successively, dried over anhydrous magnesium sulfate. The organic layer was concentrated 
55 and the residue was purified by recrystallization (ethyl acetate) to give the compound of the present invention (101 mg) 
having the following physical data. 

TLC : Rf 0.25 (ethyl acetate : hexane = 1:2); 



185 



EP 0 997 147 A1 



NMR (CDCI3) : 8 7.24-7.17 (2H, m), 7.00 (1H, t, J=5.6Hz), 6.89-6.82 (2H, m), 5.84 (1H, d, J=8.2Hz), 4.66 (1H t dt, 
J=8.0, 5.0Hz), 4.47 (1H, dd, J=15.0, 5.8Hz), 4.31 (1H, dd, J=15.0, 5.6Hz), 3.79 (3H, s), 3.70 (1H, dd, J=14.6, 
5.0Hz), 3.39 (1H, dd. J=14.6, 5.2Hz), 3.09-2.91 (2H, m) t 2.16-0.96 (20H, m). 

5 Example 7f1) ~ 7/4) 

[0335] By the same desired procedure as Example 7, using the compounds prepared in Example 2(80), Example 
2(90). Example 2(95) and Example 6(31), the following compounds of the present invention were obtained. 

10 Example 7(1) 

(2 R)-N^4-methoxybenzy0-3^yclohexylm^ 

[0336] 



20 



25 




30 

TLC : Rf 0.51 (methanol : chloroform = 1:19); 

NMR (CDCI3) : 5 7.65 (0.33H, br.s), 7.37-7.17 (2.67H, m), 6.89-6.81 (2H, m), 6.39-6.27 (0.67H, m), 5.87 (0.33H, d, 
J=5.8Hz), 4.80-4.60 (1H, m), 4.51-4.28 (2H, m), 3.79 (3H, s), 3.34-3.21 (1H, m), 3.01-2.86 (1H, m), 2.78-2.66 (1 H, 
m), 2.55-2.45 (1H, m), 2.02-0.92 (20H, m). 

35 

Example 7(2) 

(2R)-N-(4-methoxybenzyl)-3-cyclopentylme^ 
40 [0337] 



45 



50 




55 

TLC : Rf 0.21 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 6 7.25-7.18 (2H r m) ( 6.99 (1 H, t, J=4.8Hz), 6.90-6.82 (2H, m) ( 5.84 (1 H, d, J=8.0Hz), 4.71-4.62 (1 H 
m), 4.47 (1H, dd, J=14.6. 6.2Hz), 4.32 (1H, dd, J=14.6, 5.4Hz), 3.81-3.68 (4H, m), 3.40 (1H, dd. J=15.0, 5.2Hz), 
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3.20 (1H, dd, J=14.2, 6.8Hz), 3.11 (1H, dd, J=14.2, 6.8Hz), 2.46-2.26 (1H, m), 2.05-1.91 (2H, m), 1.75-1.19 (15H, 
m). 

Example 7(3) 

(2R)-N-(4-methoxybenzyl)-3<;ycloh 
[0338] 




TLC : Rf 0.18 (chloroform : ethyl acetate = 100 : 15) ; 

NMR (CDCI 3 ) : 6 7.26-7.15 (3H, m), 6.93-6.82 (3H, m), 4.84 (1H, td, J=6.6, 4.4Hz), 4.44 (1H, dd, J=14.6, 5.8Hz). 
4.31 (1H, dd, J=14.6, 5.4Hz), 3.79 (3H, S), 3.63 (1H, dd, J=15.0, 4.4Hz), 3.30 (1H, dd, J=15.0, 6.2 Hz), 3.17 (1H, 
dd, J=14.2, 6.6Hz), 3.07 (1H, dd, J=14.2, 6.2Hz), 2.24-1 .00 (22H, m). 

Example 7(4) 

(2S)-N-(4-methoxybenzyl)-3-cyclopent^ 
[0339] 




TLC : Rf 0.22 (ethyl acetate : hexane =1 : 2) ; 

NMR (CDCI3) : 8 7.25-7.17 (2H, m), 6.97 (1H, t, J=5.4Hz), 6.90-6.52 (2H, m), 5.82 (1H, d, J=8.4Hz), 4.71-4.62 (1H, 
m), 4.48 (1H, dd, J=14.8, 6.4Hz), 4.32 (1H, dd, J=14.8, 5.4Hz), 3.79-3.68 (4H, m), 3.39 (1H, dd, J=14.6, 5.0Hz), 
3.21 (1H,dd, J=14.2, 7.4Hz), 3.11 (1H,dd, J=14.2, 7.0Hz), 2.46-2.30 (1 H, m), 2.05-1.91 (2H, m), 1.75-1.17 (15H, 
m). 

Example 8 ~ Example 8(12^ 

[0340] By the same desired procedure as Example 6, using the compounds prepared in Example 7 and Example 
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7(1), the following compounds of the present invention were obtained. 

[0341] Also, (+)-3-t-butoxycart>onytthia20lidin-2-yicarboxyiic acid was used for the preparation of the compound of 
Example 8(8). 

5 Example 8 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsufto 

[0342] 

w 



15 



20 




(The relative configuration of cyclohexyl ring substituted by methoxy group is not determined, but the above compound 
25 is a single compound. This compound is the isomer of the compound prepared in Example 8(1).) more polar 

TLC : Rf 0.68 (ethyl acetate) ; 

NMR (CDCI3) : 8 7.30-7.24 (1H, m), 7.22-7.15 (2H, m), 6.97 (1H, d, J=6.6Hz), 6.89-6.82 (2H, m), 4.90-4.81 (1H, 
m). 4.42 (IK dd, J=14.6, 5.8Hz), 4.30 (1H, dd, J=14.6, 5.6Hz), 3.79 (3H, s), 3.60 (1H, dd, J=15.0, 4 .8Hz), 3.45- 
so 3.26 (5H, m), 3.15 (1H, dd, J=14.0. 6.2Hz), 3.05 (1H, dd, J=14.0, 6.2Hz), 2.28-1.00 (20H, m). 

Example 8(1) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylsulfo^ 

35 

[0343] 



40 



45 




50 

(The relative configuration of cyclohexyl ring substituted by methoxy group is not determined, but the above compound 
is a single compound. This compound is the isomer of the compound prepared in Example 8.) less polar 

TLC : Rf 0.59 (ethyl acetate) ; 

55 NMR (CDCI3) : 8 7.28-7.14 (3H, m), 6.94 (1H, d, J=7.0Hz), 6.89-6.82 (2H, m), 4.91-4.82 (1H, m), 4.42 (1H, dd, 
J=14.6, 5.8Hz), 4.30 (1H, dd, J=14.6, 5.4Hz), 3.79 (3H, s), 3.60 (1H, dd, J=15.0, 4.8Hz), 3.38-3.24 (4 H, m), 3.18- 
2.99 (3H, m), 2.21-1.00 (20H, m). 
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Example 8(2) 

(2R)-N-(4-methoxybenzyI)-3-cycloh 
[0344] 




TLC : Rf 0.26 (ethyl acetate : hexane =1:1); 

NMR (CDCI 3 ) : 6 7.30-7.15 (3H, m) ( 6.89-6.78 (3H, m), 4.89-4.80 (1H, m), 4.43 (1H, dd, J=14.6, 5.8Hz), 4.31 (1H, 
dd, J=14.6, 5.6Hz), 3.79 (3H, s), 3.62 (1H, dd, J=15.0, 4.2Hz), 3.31 (1H, dd, J=15.0, 6.6Hz), 3.23* 2.98 (3H, m) t 
2.38-1.01 (17H, m). 

Example 8(3) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylm^ 
[0345] 




TLC : Rf 0.14 (ethyl acetate : hexane = 1:1); 

NMR (CDCI 3 ) : 8 7.82-7.77 (1H, m), 7.23-7.05 (3H, m), 6.89-6.82 (2H, m), 4.99-4.90 (0.5H, m), 4.85-4.75 (0.5H 
m), 4.49-4.27 (3H, m), 4.09-3.79 (5H, m), 3.73-3.33 (2H, m), 3.21-2.94 (2H, m), 2.38-0.98 (15H, m). 
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Example 8W 

(2R)-N-(4-methoxybenzyl)-3-cydohexylmeth^ 
5 [0346] 



10 



15 




20 TLC : Rf 0.14 (ethyl acetate : hexane = 1:2); 

NMR (CDCI3) : 8 7.26-7.15 (3H, m) ( 6.89-6.82 (3H, m), 4.88-4.79 (1H, m), 4.44 (1H, dd, J=14,8, 6.0Hz), 4.30 (1H, 
dd, J=14.8, 5.6Hz), 3.79 (3H, s), 3.61 (1H, dd, J=15.0, 4.4Hz), 3.31 (1H, dd, J=15.0, 6.2Hz), 3.17 (1H, dd, J=14.0, 
6.2Hz), 3.06 (1H ( dd, J=14.0, 5.8Hz), 2.38-1.00 (24H, m). 

25 Example 8(5) 

(2R)-N-(4-methoxybenzyl)-3-cycloh 

[0347] 



35 




45 

TLC : Rf 0.08 (ethyl acetate : hexane = 1:1); 

NMR (CDCI3) : 8 7.25-7.15 (3H, m), 7.02 (1H, d, J=7.0Hz), 6.90-6.82 (2H, m), 4.88-4.80 (1H, m), 4.43 (1H, dd, 
J=14.8, 6.0Hz), 4.31 (1H ( dd, J=14.8, 5.6Hz), 4.01-3.73 (7H, m), 3.64-3.54 (1H, m), 3.39-3.27 (1H, m), 3.21-2.89 
(3H, m), 2.20-1 .00 (13H, m). 
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Example 8(6) 

(2R)-N-(4-methoxybenzyl)-3-^^ 
panamide 

[0348] 




TLC : Rf 0.32 (ethyl acetate : hexane =1:1); 

NMR (CD 3 OD) : 6 7.23 (2H, d, J=9Hz), 6.85 (2H, d ( J=9Hz), 5.20 (s) and 5.16 (bs) (1H), 4.97-4.84 (1H, m), 4.42- 
4.23 (2H, m), 4.02-3.85 (1H, m), 3.84-3.60 (2H, m), 3.77 (3H t s), 3.53-3.10 (2H, m), 3.06-2.30 (3H, m), 2.20-1.58 
(6H, m), 1.44 and 1.40 (9H, s), 1.35-1.00 (5H, m). 

Example 8(7) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylme%^ 
panamide 

[0349] 




TLC : Rf 0.61 (methylene chloride : ethyl acetate = 2:1); 

NMR (CDCI3) : 5 7.96 (1H, brs), 7.67 (1H, brs), 7.25-7.22 (2H, m), 6.84-6.82 (2H, m), 5.02-4.91 (1H ( m), 4.62-4.42 
(4H, m), 4.30 (1H, dd, J=14.4, 5.0Hz), 4.06-3.92 (1H, m), 3.78 (3H, s), 3.34-3.15 (3H, m) ( 2.93-2.72 (2H, m), 2.10- 
1.59 (6H m), 1.40 (9H, s), 1.50-0.85 (5H, m). 
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Example 8(8) 

(2R)-N-(4-methoxybenzyO-3-cydohexylmet^ 
mide 

5 

[0350] 



10 



15 




20 

(The absolute configuration of * carbon is not determined, but the above compound is a single optical isomer.) 
[a] D =+1.23 (c1.31,CHCI 3 ); 

TLC : Rf 0.63 (methylene chloride : ethyl acetate = 2:1); 
25 NMR (CD 3 OD) : 8 7.23-7.18 (2H, m), 6.86-6.81 (2H t m), 5.16 (1H, br), 4.96-4.84 (1H, m), 4.40-4.23 (2H, m), 4.00- 
3.82 (1H, m), 3.80-3.50 (2H, m), 3.75 (3H ( s), 3.50-3.10 (2H, m), 3.09-2.95 (1H, m), 3.00 (2H, d, J=6.2Hz), 2.17- 
1.80 (3H, m), 1.80-1.55 (3H, m), 1.39 (9H, s), 1.42-1.00 (5H, m). 

Example 8(9) 

30 

(2R)-N-(4-methoxybenzyl)-3-cyclohexy^ 
amide 

[0351] 

35 



40 




so TLC : Rf 0.65 (chloroform : methanol = 14:1); 

NMR (CD3OD) : 6 7.23-7.18 (2H, m), 6.87-6.83 (2H, m), 4.90-4.75 (1H, m), 4.63-4.45 (3H, m) r 4.34-4.32 (2H, m), 
3.76 (3H, s), 3.41-3.05 (4H, m), 2.84-2.59 (2H, m), 2.01-1.60 (6H, m), 1.43 and 1.42 (9H ( s), 1.43-1.00 (5H, m). 

55 
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Example 8(10) 

(2R)-N-(4-methoxybenzyl)-3-cyciohexylmeth^ 
[0352] 




TLC : Rf 0.25 (ethyl acetate : chloroform = 2:3); 

NMR (CDCW : 8 7.28-7.15 (3H ; m), 6.97 (1H, d, J=6.6Hz), 6.30-6.82 (2H, m), 4.66-4.79 (iH, m), 4.43 (1H, dd, 
J=14.2, 5.8Hz), 4.31 (1H ( dd, J=14.2, 5.4Hz), 4.22-4.04 (2H, m), 3.79 (3H, s), 3.61 (1H, dd, J=15.2, 4.8Hz), 3.30 
(1H, dd, J=15.2, 6.6Hz). 3.16 (1H, dd, J=14.4, 6.6Hz), 3.06 (1H, dd, J=14.4, 6.2Hz), 2.79-2,66 (2H, m), 2.39-1.00 
(25H, m). 

Example 8(11) 

(2R)-N-(4-methoxybenzyl)-3<yclohexylmetftyls^ 
mide 

[0353] 




(The relative configuration of cyclohexyl ring substituted by t-butoxycarbonylamino group is not determined, but the 
above compound is a single compound. This compound is the isomer of the compound prepared in Example 8(12).) 

TLC : Rf 0.17 (ethyl acetate : chloroform = 3:7); 

NMR (CDCI 3 ) : 5 7.27-7.15 (3H, m), 6.97 (1H, d, J=7.0Hz), 6.90-6.82 (2H, m), 4.90-4.81 (1H, m), 4.67 (1H, d, 
J=7.6Hz), 4.43 (1H, dd, J=14.6, 5.8Hz), 4.31 (1H, dd, J=14.6, 6.0Hz), 3.79-3.57 (5H, m). 3.32 (1H, dd, J=15,0, 
6.2Hz), 3.17 (1H, dd, J=14.2, 6.6Hz), 3.05 (1H, dd, J=14.2, 6.2Hz), 2.34-1.00 (29H, m). 



193 



EP 0 997 147 A1 

Example 8(121 

(2R)-N^4-methoxybenzyf)-3<;ydohexy^ 
mide 

5 

[0354] 



10 



15 




20 

(The relative configuration of cyclohexyl ring substituted by t-butoxycarbonylamino group is not determined, but the 
above compound is a single compound. This compound is the isomer of the compound prepared in Example 8(1 1).) 

TLC : Rf 0.17 (ethyl acetate : chloroform = 3:7); 
25 NMR (CDCI 3 ) : h 7.28-7.14 (3H, m) ( 6.95 (1H, d, J=6.6Hz), 6.89-6.82 (2H, m), 4.88-4.79 (1H, m), 4.47-4,24 (3H, 
m), 3.79 (3H t s), 3.60 (1H, dd. J=15.0 ( 4.8Hz), 3.50-3.25 (2H, m), 3.15 (1H, dd, J=14.4, 6.4Hz), 3.05 (1H, dd, 
J=14.4, 6.2Hz), 2.18-0.96 (29H, m). 

Example 9 ~ Example 9(16) 

30 

[0355] By the same desired procedure as Reference Example 4, using the compounds prepared in Example 6(36), 
Example 6(39), Example 6(40), Example 6(41), Example 6(44), Example 6(47), Example 6(50) - Example 6(52), 
Example 6(54) ~ Example 6(56), Example 6(71), Example 6(72), Example 6(84) and Example 8(6), the following com- 
pounds of the present invention were obtained. 

35 

Example 9 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS)"thiazolidin-2-ylcarbonylami • hydrochlo- 

ride 

40 

[0356] 



45 



50 




•HCI 

55 
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TLC : Rf 0.27 (methylene chloride : methanol = 97 : 3) ; 

NMR (CD 3 OD) : 8 7.22 (2H, d, J=9Hz), 6.85 (2H, d, J=9Hz), 5.41 and 5.39 (1H, s), 4.55-4.44 (1H, m), 4.36-4.26 
(2H, m), 3.85-3.70 (1H, m), 3.76 (3H, s), 3.70-3.52 (1H, m), 3.40-3.10 (2H, m), 3.00-2.84 {1H, m), 2.84-2.68 (1H, 
m), 2.46-2.38 (2H, m), 1.90-1.55 (5H, m), 1.55-1.08 (4H, m), 1.07-0.77 (2H f m). 

Example 9(1) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmetW^ • hydro- 

chloride 

[0357] 




•HCI 



TLC : Rf 0.25 (methylene chloride : methanol = 97 : 3) ; 

NMR (CD3OD) 8 7.22 (2H, d, J=9Hz), 6.86 (2H, d, J^Hz), 5.44 (s) and 5.37 (1H, s), 5.03-4.93 (1H, m), 4.42-4.22 
(2H, m) ( 3.84-3.34 (4H, m) ( 3.77 (3H, s), 3.34-3.12 (2H, m), 3.05 (2H, d ( J=6Hz), 2.10-1.83 (3H, m), 1.83-1.58 (3H> 
m) t 1.50-1 .00 (5H,m). 

Ex am ple 9 ( g ) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmeth^ * hydrochloride 

[0358] 




TLC : Rf 0.19 (chloroform : methanol = 9:1); 

NMR (DMSO-d 6 ) : 8 9.06-8.90 (1H, br), 8.74-8.52 (2H, m), 8.19 (1H, d, J=8.4Hz), 7.18 (2H, d, J=8.8Hz), 6.86 (2H t 
d, J=8.8Hz), 4.48-4.37 (1H, m), 4.21 (2H, d. J=6.0Hz), 3.73 (3H, s), 3.33-3.23 (2H, br), 2.96-2.76 (3H, m), 2.59 (1H, 
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dd, J=8.8, 13.4Hz), 2.55*2.43 (1H, m), 2.39 (2H, d. J=7.0Hz), 1.94-1.52 (9H, m), 1.49-1.03 (4H, m), 0.99-0.77 (2H, 
m). 

Exanrple 9(3) 

5 

(2R)-N-(4-methoxybenzyO-3^ydohe^ • hydrochloride 

[0359] 



15 



20 




(The relative configuration of cyclohexyl ring substituted by amino group is not determined, but the above compound is 
25 a single compound. This compound is the isomer of the compound prepared in Example 9(4).) 

TLC : Rf 0.16 (chloroform : methanol = 9:1); 

NMR (DMSO-d 6 ) : 6 8.49 (1H, d, J=6.0Hz), 8.06-7.85 (4H, m), 7.18 (2H, d, J=8.8Hz), 6.86 (2H, d, J^&SHz), 4.47- 
4.36 (1H, m), 4.21 (2H, d, J=6.0Hz), 3.73 (3H, s), 3.17-3.04 (1H, br), 2.82 (1H, dd, J=5.6, 13.4Hz), 2.64 (1H, dd, 
30 J=8.6 ( 13.4Hz), 2.44-2.31 (3H, m), 1.99-1.49 (12H, m), 1.46-1.03 (5H, m), 0.98-0-76 (2H t m). 

Example 9(4) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmetl^ • hydrochloride 

35 

[0360] 



40 



45 




•HCl 

50 



(The relative configuration of cyclohexyl ring substituted by amino group is not determined, but the above compound is 
a single compound. This compound is the isomer of the compound prepared in Example 9(3).) 

55 

TLC : Rf 0.1 1 (chloroform : methanol =9:1); 

NMR (DMSO-dg) : 68.53-8.47 (1H, br), 8.05-7.94 (4H, br), 7.17 (2H, d, J=8.4Hz), 6.85 (2H, d, J=8.4Hz), 4.45-4.35 
(1H. br), 4.19 (2H, br), 3.72 (3H, s), 3.16 (1H, d, J=5.2Hz), 3.04-2.88 (1H, br), 2.78 (1H, dd. J=5.8, 13.2Hz), 2.59 
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(1H, dd, J=8.2, 13.2Hz), 2.38 (2H t d, J=6.6Hz), 2.35-2.08 (2H, br), 1.98-1.55 8H, m), 1.49-1.02 (7H, m), 0.99-0.77 
(2H m). 

Example 9(5) 

(2R)-N-(4-methoxyben2yl)-3-cyclohexylmethylthio-2-((4R)-tiiiazolidi • hydrochloride 

[0361] 




•HCI 



TLC : Rf 0.26 (methylene chloride : methanol = 97 : 3) ; 

NMR (GD 3 OD) : 6 7.27-7.17 (2H, m), 6.93-6.80 (2H, m). 4.61-4.47 (2H, m), 4.41 (2H f s), 4.33 (1H, d, J=14Hz), 4.31 
(1H, d, J=14Hz), 3.77 (3H, s), 3.55 (1H, dd, J=12, 7), 3.22 (1H, dd, J=12, 7Hz), 2.92 (1H, dd, J=14, 7Hz), 2.80 (1H, 
dd, J=14, 8Hz), 2.43 (2H, d, J=6Hz), 1.90-0.80 (11H, m). 

Example 9(6) 

(2R)-N-((1R)-1-(4-nitrophenyl)ethyl)-3-cyclohe^ • 
hydrochloride 

[0362] 




TLC : Rf 0.74 (methanol : chloroform - 5 : 95) ; 

NMR(CD 3 OD) : 8 8.92 (1H, d, J=7.2Hz), 8.21-8.14 (2H, m), 7.60-7.54 (2H, m), 5.12-4.98 (1H, m), 4.55 (2H, t, 
J=7.0Hz), 4.44 (1H, d, J=10.2Hz), 4.38 (1H, d, J=10.2Hz) 3.51 (1H, dd, J=12.2, 7.4Hz), 3.12 (1H, dd, J= 12.2, 
7.0Hz), 2.94 (1H, dd, J=13.6, 6.6Hz), 2.80 (1H, dd, J=13.4, 8.2Hz), 2.50 (2H, d, J=6.6Hz), 1.93-0.85 (14H, m). 
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Example 9(7) 

(2R)-N-(4-methoxytenzyO-3K^dohexylmethy^ • hydrochloride 



5 [0363] 



10 



15 




•HCI 



TLC : Rf 0.44 (methylene chloride : methanol =19:1); 

NMR (CD 3 OD) : 5 7.29-7.18 (2H, m), 6.91-6.81 (2H, m), 4.65-4.51 (2H, m), 4.44 (1H, d, J=11Hz), 4.43 (1H, d, 
25 J=11H2), 4.32 (2H, m), 3.77 (3H, s), 3.59 (1H, dd. J=12, 8H2), 3.38-3.26 (1H, m), 2.97 (1H, dd, J=14, 5Hz) f 2.76 
(1H, dd, J=14, 9Hz), 2.42 (2H, d. J=7Hz), 1.89-0.80 (11H, m). 

Exanpig 9(8) 

30 (2R)-N-(4-nrtrobenzyO-3-cyclohexylm6 • hydrochloride 

[0364] 



35 



40 




TLC : Rf 0.43 (methylene chloride : methanol = 19:1); 
so NMR (CD3OD) : 5 8.25-8.15 (2H. m), 7.62-7.50 (2H, m), 4.63-4.49 (4H, m), 4.43 (1H, d, J=10Hz), 4.41 (1H, d, 
J=10Hz), 3.56 (1H, dd, J=12, 7Hz), 3.26 (1H, dd, J=12, 7Hz), 2.96 (1H, dd, J=13, 7Hz), 2.85 (1H, dd, J=13, 8Hz), 
2.46 (2H, d, J=7Hz), 1.91-0.80 (11H, m). 
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Example 9(9) 

(2R)-N-(4-nrtrobenzyl)-3-cyclohe • hydrochloride 

[0365] 



TLC : Rf 0.41 (methylene chloride : methanol = 19:1); 

NMR (DMSO-d 6 ) : 6 9.10-8.93 (2H, m), 8.24-8.14 (2H, m), 7.62-7.52 (2H, m), 5.35 and 5.27 (1H, s), 4.58-4.39 (3H, 
m), 3.72-3.46 (2H, m), 3.28-3.03 (2K m), 2.94-2.64 (2H S m), 2.44 (2H, d, J=7Hz), 1 .94-0.75 (11H, m). 

Example 9(10) 

(2R)-N-(4-nrtrobenzyl)-3-cyclohexylinethylthio-2-(imida2ol-4-ylcarbonylamino)propanamide • hydrochloride 
[0366] 



TLC : Rf 0.31 (chloroform : methanol = 9:1); 

NMR (DMSO-d 6 ) : 6 9.10-9.01 (3H, m), 8.28 (1H, s), 8.18 (2H. d, J=8.8Hz), 7.56 (2H, d, J=8.8Hz), 4.73-4.61 (1H, 
m), 4.40 (2H, d, J=6.0Hz), 2.98 (1H, dd, J=6.0, 13.6Hz), 2.82 (1H, dd t J=8.4, 13.6Hz), 2.45 (2H, d, J=7.0Hz), 1.80- 
1 .30 (6H, m), 1 .28-0.78 (5H, m). 




•HCI 




•HCI 
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Example 9(11) 

(2R)-N-(4-dimethyfaminobenzyO-3-cyclohex^ • 2 

hydrochloride 

[03671 



10 



15 




•2HCI 



TLC : Rf 0.42 (methylene chloride : methanol = 19:1); 
25 NMR (CD 3 OD) : 5 7.67-7.60 (2H, m), 7.60-7.50 (2H, m), 4.66-4.37 (6H, m), 3.59 (1H, dd, J=12, 8Hz) ( 3.33-3,21 
(1H, m), 3.28 (6H, s), 2.94 (1H, dd, J=16, 7Hz), 2.84 (1H, dd, J=16, 8Hz), 2.48 (2H, d ( J=7Hz), 1,93-0.83 (1 1H, m). 

Example 9(12) 

30 (2R)-N-(4<Jimethylaminobenzyl)-3-cycto^ • 2 

hydrochloride 

[0368] 



40 




•2HCI 



50 

TLC : Rf 0.40 (methylene chloride : methanol = 19:1); 

NMR (CD3OD) : 6 7.68-7.59 (2H, m), 7.59-7.51 (2H, m), 5.47 and 5.42 (1H, s). 4.59-4.43 (3H, m), 3.92-3.76 (1H, 
m), 3.72-3.68 (1H, m), 3.39-3.17 (2H, m), 3.29 (6H, m), 3.07-2.73 (2H, m), 2.47 (2H, d, J=7Hz), 1.93-0.83 (11H, m). 
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Example 9(13) 

(2 R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylth^ * hydrochloride 

[0369] 




•HCI 



TLC:Rf0.65 (ethyl acetate) ; 

NMR (CD 3 OD) : 6 8.71 (1 H, t, J=5.7Hz). 7.36-7.28 (4H m), 7 qq (i u ♦ J=7.2Hz), 6.36-6.89 (4H, m), 4.59-4.51 (2H, 
m), 4.44-4.30 (4H, m), 3.55 (1H, dd, J=11.7, 7.5Hz), 3.24 (1H, dd, J=11.7, 6.9Hz), 2.93 (1H t dd, J=13.5, 6.3Hz), 
2.81 (1H, dd, J=13.5, 7.5Hz), 2.46(1H,dd, J=12.6, 6.9Hz), 2.42 (1H, dd, J=12.6, 6.6Hz), 1.88-1.79 (2H, m), 1.74- 
1.61 (3H ( m), 1.53-1.36 (1H, m). 1.31-1.08 (3H, m), 1.00-0.88 (2H, m). 

Example 9(14) 

(2R)-N-(4-benzyloxybenzyl)-3^ycloh^ • hydrochlo- 

ride 

[0370] 




• HCI 



TLC : Rf 0.30 (ethyl acetate : hexane = 1:1); 

NMR (CD3OD) : 8 8.81 (1H, d, J=8.1Hz), 8.63 (1H, t, J=7.5Hz), 7.43-7.19 (7H, m), 6.95-6.69 (2H, m), 5.05 (2H, s), 
4.60-4.25 (6H, m), 3.56 (1H, dd, J=12.3, 7.5Hz), 3.21 (1H, dd, J=12.3, 7.2Hz), 2.91 (1H, dd, J=13. 8, 6.6Hz), 2.78 
(1H, dd, J=13.8, 7.5Hz), 2.44 (1H, dd, J=12.6, 6.9Hz), 2.40 (1H, dd, J=12.6, 6.6Hz), 1.86-0.83 (11H, m). 
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Example 9(15) 

(2R)-N^3-benzyloxy^-methoxybenzy^ • 
hydrochloride 

[0371] 



w 




TLC : Rf 0.27 (hexane : ethyl acetate =1:1); 
25 NMR (CD 3 OD) : 8 7.47-7.26 (m, 5H), 7.00 (d, J = 1.8 Hz, 1H), 6.91 (d, J = 8.2 Hz, 1H), 6.88 (dd, J = 8.2, 1.8 Hz, 
1H), 5.08 (s, 2H), 4.60-4.48 (m, 2H), 4.39 (s, 2H), 4.36 (d, J = 14.8 Hz, 1H), 4.23 (d, J = 14.8 Hz, 1H), 3.82 (s, 3H), 
3.56 (dd, J=12.2, 7.4 Hz, 1H), 3.22 (dd, J=12.2, 7.0 Hz, 1H), 2.91 (dd, J = 13.8, 6.6 Hz, 1H) ( 2.77 (dd, J = 13.8, 7.8 
Hz, 1H), 2.42 (d. J = 6.8 Hz, 2H) ( 1.85-1.56 (m, 5H), 1.54-0.80 (m, 6H). 

30 Example 9(16) 

(2R)-N-(1 -phenylpiperidin-4-yl)-3-cyclohexylme^ • 2 hydro- 

chloride 

35 [0372] 



40 



45 



50 




55 

TLC : Rf 0.26 (hexane : ethyl acetate = 1:1); 

NMR (CD 3 OD) : 8 7.80-7.76 (m ( 2H) f 7.65-7.54 (m, 3H), 4.63 (t, J = 7.2 Hz, 1H), 4.54 (t, J = 7.2 Hz, 1H), 4.45 (d, J 
= 9.9 Hz, 1H), 4.42 (d, J = 9.9 Hz, 1H), 4.20-4.10 (m, 1H), 3.87-3.70 (br, 4H), 3.61 (dd, J = 12.0, 7.5 Hz, 1H), 3.29 
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(dd, J = 12.0, 6.9 Hz, 1H), 2.95 (dd, J = 132, 6.6 Hz, 1H), 2.83 (dd, J = 13.2, 7.8 Hz, 1H), 2.57-2.46 (m, 2H), 2.32- 
2.14 (m, 4H), 1.90-1.81 (br, 2H), 1.77-1.63 (m, 3H), 1.54-1.40 (m, 1H), 1.36-1.10 (m, 3H), 1.03-0.91 (m, 2H). 

Reference Example 5 

Bis((2R)-2-(4-methoxybenzylcarbamo 

[0373] 




[0374] Bis((2R)-carboxy-2-t-butoxycarbonylaminoethyl)disulfide (5 g), 4-methoxybenzylamine (3.7 ml) and 1- 
hydroxybenzotriazole (3.84 g) were dissolved in a mixture of methylene chloride (50 ml) and DMF (10 ml). The solution 
was cooled with ice and EDC-HCl (5.45 g) was added thereto. The mixture was stirred for 12 hours. The reaction mix- 
ture was diluted with chloroform, washed with 1 N hydrochloric acid, saturated aqueous sodium hydrogencarbonate and 
saturated aqueous sodium chloride, successively, dried over anhydrous magnesium sulfate. The organic layer was con- 
centrated and the residue was washed with diehylether to give the title compound (8. 1 5 g) having the following physical 
data. 

TLC : Rf 0.16 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8.03 (2H, t, J=6.3Hz), 7.23-7.15 (4H, m), 6.87-6.80 (4H, m), 5.54 (2H, d, J=9.6Hz), 4.94-4.82 (2H, 
m), 4.46 (2H, dd, J=14.6, 6.2Hz), 4.30 (2H, dd, J=14.6, 5.8Hz), 3.78 (6H, s), 3.04-2.82 (4H, m), 1 .26 (18H, s). 

Reference Example 6 

(2R)-N-(4-methoxybenzyl)-3-mercapto-2-t-butoxycart>onylaminopropanamide 
[0375] 




[0376] The compound prepared in Reference Example 5 (315 mg), tributylphosphine (103 mg) and acetic acid (15 
drops) were dissolved in a mixture of dioxane (8 ml) and water (2 ml). The mixture was stirred for 3 days at room tem- 
perature. The reaction mixture was concentrated. The residue was purified by silica gel column chromatography (ethyl 
acetate : chloroform = 1 : 19) to give the title compound (242 mg) having the following physical data. 
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TLC : Rf 0.47 (ethyl acetate : chloroform =1:4); 

NMR (CDCI3) : 5 7.24-7.16 (2H, m), 6.90-6.82 (2H, m). 6.70-6.51 (1H. m), 5.41 (1H, d, J=7.6Hz), 4.49-4.29 (3H, 
m), 3.80 (3H, s), 3.14 (1H, ddd, J=14.0, 7.8, 4.4Hz), 2.73 (1H, ddd, J=14.0, 10.2, 5.8Hz), 1.59-1.50 (1H, m), 1.43 
(9H, s). 

5 

Example 10 

(2R)-N-(4-methoxybenzyO-3-(tetrahydro^ 
10 [0377] 



15 



20 




25 [0378] A solution of the compound prepared in Reference Example 6 (103 mg), 2-(bromomethyl)tetrahydropyran 
(0.05 ml) and potassium carbonate (168 mg) in DMF (5 ml) was degassed and stirred for 1 5 hours at room temperature. 
The reaction mixture was concentrated. The residue was diluted with 1 N hydrochloric acid and extraced with ethyl ace- 
tate. The extract was washed with water and saturated aqueous sodium chloride, successively, dried over anhydrous 
magnesium sulfate. The organic layer was concentrated and the residue was purified by silica gel column chromatog- 

30 raphy (ethyl acetate : hexane = 1:6) to give the compound of the present invention (68 mg) having the following phys- 
ical data. 

TLC : Rf 0.40 (ethyl acetate : chloroform = 1:4) ; 

NMR (CDCI3) : 8 7.28-7.20 (2H f m), 7.09-6.95 (1H, m) f 6.90-6.82 (2H, m), 5.88-5.78 (1H, m) f 4.42-4.38 (2H f m), 
35 4.32-4.20 (1H, m), 3.96-3.76 (4H ( m), 3.52-3.18 (2H, m), 3.13-3.01 (1H, m), 2.84-2.51 (3H, m), 1.88-1.74 (1H, m), 
1.65-1.08 (14H, m). 

Example 10(1) ~ Example 10(11) 

40 [0379] By the same desired procedure as Example 1 0, using the compound prepared in Reference Example 6, the 
following compounds of the present invention were obtained. 
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Example 10(1) 

(2R)-N-(4-methoxybenzyl)-3-(^ 
[0380] 




TLC : Rf 0.81 (ethyl acetate : chloroform =1:4); 

NMR (CDCI 3 ) : 8 725-7.18 (2H t m), 6.90-6.82 (2H, m), 6.68-6.58 (1H, m), 5.35 (1H, d, J=6.6Hz), 4.40 (2H, d, 
J=6.0Hz), 4.29-4.19 (1H, m), 3.80 (3H, s). 3.05-2.94 (1H m), 2.90-2.78 (1H ( m), 2.65-2.25 (2H, m), 2.2 4-0.60 
(20H, m). 

Example 1Q(2) 

(2R)-N-(4-methoxybenzyl)-3-(4-methoxycyclohexylme%^ 
[0381] 




(The relative configuration of cyclohexyl ring substituted by methoxy group is not determined, but the above compound 
is a single compound. This compound is the isomer of the compound prepared in Example 10(3).) less polar 

TLC : Rf 0.41 (ethyl acetate : chloroform = 1:4); 

NMR (CDCI 3 ) : 8 7.25-7.17 (2H ( m), 6.89-6.82 (2H, m), 6.62 (1H, t, J=5.4Hz), 5.34 (1H t d, J=7.2Hz), 4.39 (2H, d, 
J=5.8Hz), 4.28-4.18 (1H, m), 3.79 (3H, s), 3.44-3.37 (1H, m), 3.29 (3H, s), 2.99 (1H, dd, J=14.0, 6 .0Hz), 2.82 (1H t 
dd, J=14.0, 7.0Hz), 2.53-2.37 (2H, m) ( 1.94-1.80 (2H t m), 1.68-1.20 (16H, m). 
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Example 10(3) 

(2R)-N-(4-methoxyberttyO-3-(4-methoxycyclohe^^ 
5 [0382] 



10 



15 




(The relative conrf iguration of cyclohexyl ring substituted by methoxy group is not determined, but the above compound 
20 is a single compound. This compound is the isomer of the compound prepared in Example 10(2).) more polar 

TLC : Rf 0.38 (ethyl acetate : chloroform =1:4); 

NMR (CDCI 3 ) : 5 7.25-7.17 (2H, m), 6.89-6.82 (2H, m), 6.62 (1H, t, J=5.0Hz), 5.34 (1H ( d, J=7.8Hz), 4.39 (2H, d, 
J=5.8Hz), 4.28-4.18 (1H, m), 3.80 (3H, s), 3.34 (3H. s), 3.14-2.93 (2H, m), 2.83 (1H, dd, J=13.8, 6.6Hz) t 2.47 (1H, 
25 dd, J=12.8, 7.0Hz) ( 2.40 (1H, dd, J=12.8, 6.8Hz), 2.13-1.98 (2H, m), 1.85-1.81 (2H, m), 1.54-0.84 (14H, m). 

Example 1pf4) 

(2R)-N-(4-methoxybenzyl)-3-(1-methylpiperi^^ 

30 

[0383] 



35 



40 




45 

TLC : Rf 0.45 (methanol : chloroform =1:9); 

NMR (CDCI3) : 6 7.27-7.13 (2.5H, m), 6.89-6.74 (2.5H, m), 6.05 (0.5H, d, J=6.8Hz), 5.69 (0.5H, d, J=7.0Hz). 4.49- 
4.15 (3H, m), 3.80 (3H, s), 3.15-1.18 (25H, m). 

50 



55 
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Example 10(5) 

(2R)-N-(4-methoxybenzyl)-3-(pyridin-4-ylmetty 
[0384] 




TLC : Rf 0.12 (ethyl acetate : chloroform =1:4); 

NMR (CDCI 3 ) : 6 8.54-8.51 (2H, m), 7.27-7.17 (4H, m)> 6.89-6.82 (2H, m), 6.58 (1H. t J=5.4Hz), 5.30 (1H, d, 
J=7.6Hz), 4.39 (2H. d. J=5.4HzV 4.32-4.22 (1H, m), 3.79 (3H ( s). 3.70 (1H, d, J=13.Snz), 3.62 (In, d, J= 13.8Hz), 
2.89 (1H, dd, J=14.0, 5.6Hz), 2.76 (1H, dd ( J=14.0, 6.6Hz), 1.43 (9H, s). 

Example 10f6) 

(2R)-N-(4-methoxybenzyl)-3Kquinolin-2-ylmethylthio)-2-t-butoxyc»rbonylaminopropanamide 
[0385] 




TLC : Rf 0.50 (ethyl acetate : chloroform = 1:4); 

NMR (CDCI 3 ) : 68.13 (1H, d, J=8.4Hz), 7.94 (1H, d, J=8.2Hz). 7.80 (1H, dd, J=8.0, 1.4Hz), 7.68-7.43 (3H, m), 7.17- 
7.10 (2H, m). 7.05-6.90 (1 H, m), 6.82-6.74 (2H, m), 6.19 (1H, d, J=7.8Hz), 4.51-4.36 (2H, m), 4.3 0 (1H, dd, J=1 1.4, 
5.4Hz), 4.06 (2H, S), 3.78 (3H, S), 2.96 (1 H, dd, J=14.4, 6.6Hz), 2.79 (1H, dd, J=14.4, 5.8Hz), 1 .43 (9H, s). 
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Example 10(7) 

(2R)-N<4-methoxybenzyQ-3-(imid^ 
[0386] 



H 




TLC : Rf 0.61 (methanol : chloroform =1:9); 

NMR (CDCy : 5 7.63 (1H, br. s), 7.34 (1H, s), 7.24-7.18 (2H, m), 6.90-6.81 (2H, m), 5.81 (1H, dd, J=7.6Hz), 4.46- 
4.30 (3H, m), 3.82-3.66 (5H, m), 2.96 (1H, d, J=14.2, MHz), 2.78 (1H, dd, J=14.2, 7.2Hz), 1.44 (9H, S). 

Exgmpl? 1Q(g) 

(2R)-N-(4-methoxybenzyl)-3-((1R,4R.5R)-tt^ 
mide 

[0387] 




TLC : Rf 0.25 (ethyl acetate : chloroform = 1:19); 

NMR (CDCI 3 ) : 5 7.27-7.16 (2H, m), 6.92-6.82 (2H, m), 6.67-6.55 (1H, m), 6.17 (1H, dd, J=6, 3Hz), 5.92 (1H, dd, 
J*6, 3Hz), 5.33 (1H, d, J=7Hz), 4.39 (2H, d, J=6Hz), 4.29-4.16 (1H, m), 3.81 (3H, s), 2.98 (1H, dd, J=14, 6Hz), 
2.91-2.75 (3H, m), 2.38-2.14 (3H, m), 1.98-1.82 (1H, m), 1.55-1.38 (1H, m) ( 1.45 (9H, s), 1.29-1.21 (1H, m), 0.63- 
0,52 (1H, m). 
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Example 10(9) 

(2R)-N-(4-methoxybenzyl)-3-((lS,4S,5S)-ta^ 
mide 

[0388] 




TLC : Rf 0.38 (ethyl acetate : hexane = 1:2) ; 

NMR (CDGIa) : 6 7.27-7.17 (2k m) : 6.93-6.81 (2H, m), 6.70-6.55 (1H, m), 6.16 ("in, dd, J=6, 3Hz), 5.94 (1H ( dd, 
J=6, 3Hz), 5.33 (1H. d, J*7Hz), 4.39 (2H, d, J=6Hz), 4.29-4.15 (1H ( m), 3.81 (3H, s), 2.96 (1H, dd, J=14, 6Hz), 
2.92-2.74 (3H, m), 2.37-2.13 (3H. m), 1.97-1.82 (1H, m), 1.55-1.38 (1H, m), 1.44 (9H, s), 1.29-1.20 (1H, m), 0.63- 
0.51 (1H,m). 

Example 10(10) 

(2R)-N-(4-methoxybenzy!)-3-((1S,2R,4R)^ 
[0389] 




TLC : Rf 0.48 (ethyl acetate : hexane = 1:2); 

NMR (CDCI 3 ) : 8 7.27-7.17 (2H, m), 6.93-6.83 (2H, m), 6.71 -6.57 (1H, m), 5.35 (1H. d t J=7Hz), 4.40 (2H, d, 
J=6Hz) l 4.32-4.19 (1H, m), 3.81 (3H, s), 2.99 (1H, dd, J=14, 6Hz), 2.86 (1H, dd, J=14, 7Hz), 2.58 (1H, dd, J=12, 
8Hz) t 2.55 (1H, dd, J=12, 8Hz), 2.23-2.13 (2H, m), 2.13-1.88 (1H, m) ( 1.88-1.70 (1H, m), 1.64-1.18 (5H, m), 1.45 
(9H, s), 1.16-1.01 (1H, m), 0.66 (1H, ddd, J=12, 5, 2Hz). 
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Example 10(11) 

(2R)-N^4-methoxyber«yl)-3-((1 R,2S,4S)-bicydot2.2. 1]heptarh2-ylmethyl^ 
s [0390] 



s 

10 p.m. n S \\v 



15 



- 9 

CH, 0 J" -n*"^ 7 



20 



25 



TLC : Rf 0.23 (ethyl acetate : hexane =1:3) ; 

NMR (CDCI 3 ) : 6 7.27-7.16 (2H, m), 6.93-6.81 (2H, m), 6.73-6.57 (1H, m), 5.36 (1H, d, J=7Hz), 4.40 (2H, d. J=6Hz), 
4.31-4.18 (1H, m), 3.81 (3H, s), 2.98 (1H, dd, J=14, 6Hz), 2.87 (1H, dd, J=14, 7Hz) ( 2.58 (1H, dd, J=12, 8Hz), 2.55 
(1H, dd, J=12, 8Hz), 2.24-2.13 (2H, m), 2.10-1.88(1H, m), 1.87-1.69 (1H, m), 1.60-1.20 (5H, m), 1.43 (9H, s), 1.16- 
1.01 (1H, m), 0.66 (1H, ddd, J=12, 5, 2Hz). 

Reference Example 7 



(2S)-4-hydraxy-2-t-butoxycarbonylaminobutanoic acid 4-methoxybenzyl ester 
30 [0391] 



35 



40 



H 5 C, 



CH n 0 



H 3 C^O^N 



H 




45 [0392] Under cooling with ice, isobutyl chloroformate (0.35 ml) was added dropwise to a solution of (2S)-3-carboxy- 
2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester • dicyclohexylamine salt (1350 mg) and N-methyl- 
morpholine (0.32 ml) in tetrahydrof uran (6 ml). The mixture was stirred for 45 minutes. The reaction mixture was filtered 
through Ceiite. Under cooling with ice, sodium borohydride (229 mg) was added to the f iltrate and methanol (1 .2 ml) 
was added dropwise thereto for 1 hour. One normal hydrochloric acid was added to the reaciton mixture. The mixture 

so was extracted with ethyl acetate. The extract was washed with water and saturated aqueous sodium chloride, succes- 
sively, and concentrated. The residue was purified by silica gel column chromatography (ethyl acetate : hexane = 1:2) 
to give the title compound (180 mg) having the following physical data. 

TLC : Rf 0.42 (methanol : chloroform = 1:9); 
55 NMR (CDCI3) : 8 7.30 (2H, d, J=8.7Hz), 6.89 (2H, d, J=8.7Hz), 5.38 (1H, brd, J=8.4Hz), 5.13 (2H, s), 4.55-4.43 (1H, 
m), 3.82 (3H, s), 3.75-3.55 (2H, m), 3.24-3.05 (1H, m) t 2.23-2.06 (1H ( m), 1.69-1.56 (1H, m). 
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Reference Example 8 

(2S)-3-fbrmyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester 
[0393] 



0 




[0394] The conpound prepared in Reference Example 7 (162 mg) and triethylamine (0.40 ml) were dissolved in a 
mixture of methylene chloride (4 ml) and dimethylsulfaxide (4 ml). Under cooling with ice, sulfur trioxide pyridine com- 
plex (228 mg) was added to the mixure. The mixture was warmed to room temperature. The reaction mixture was 
diluted with water and extracted with ethyl acetate. The extract was washed with 1 N hydrochloric acid, water and satu- 
rated aqueous sodium chloride, successively, dried over anhydrous magnesium sulfate and concentrated. The obtained 
title compound (180 mg) was used for the next reaction without purification. 

Example 11 

(2S)-4-cyclopentylamino-2-t-butoxycarbonylaminobutanoic acid • 4-methoxybenzyl ester 
[0395] 




[0396] Under cooling with ice, sodium cyanoborohydride (74 mg) was added to a solution of the compound pre- 
pared in Reference Example 8 (180 mg), cyclopentylamine (0.10 ml) and acetic acid (0.04 ml) in methanol (5 ml). The 
mixture was stirred for 6.5 hours under cooling with ice and stirred for 12 hours at room temperature. The reaction mix* 
ture was diluted with water and methanol was distilled off under reduced pressure. The aqueous layer was extracted 
with ethyl acetate. The extract was washed with water and saturated aqueous sodium chloride, successively, dried over 
anhydrous magnesium sulfate. The organic layer was concentrated and the residue was purified by silica gel column 
chromatography (ethyl acetate : hexane = 1 : 1) to give the compound of the present invention (35 mg) having the fol- 
lowing physical data. 

TLC : Rf 0.17 (methanol : chloroform =1:9); 

NMR (CD 3 OD) : 6 7.31 (2H, d, J=8.4Hz), 6.89 (2H, d, J=8.4Hz), 5.17 (1H, d, J=1 1.8Hz), 5.04 (1H, d, J=1 1.8Hz), 
4.26-4.14 (1H, m), 3.78 (3H, s), 3.27-3.12 (1H, m), 2.77 (2H, t, J=6.2H z), 2.12-1.49 (10H, m), 1.42 (9H, s). 
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Example 12 

(2S)-N-(4-methoxybenzyO-3-cydohexy1sulfor^ 
[0397] 




[0398] (2S)-N-(4-methoxybenzyI)-3-a^ (98 mg) was dissolved in a mix- 

ture of pyridine (3 ml) and methylene chloride (5 ml). Under cooling with ice, cyclohexylsulfonyl chloride (166 mg) was 
added thereto and dimethylaminopyridine (3 mg) was added thereto. The mixture was stirred for 1 hour. The reaction 
mixture was diluted with water and extracted with ethyl acetate. The extract was washed with 1N hydrochloric acid, 
water and saturated aqueous sodium chloride, successively dried over anhydrous magnesium sulfate. The organic 
layer was concentrated and the residue was purified by silica gel column chromatography (ethyl acetate : hexane = 1 : 
2) to give the compound of the present invention (25 mg) having the following physical data. 

TLC : Rf 0.43 (ethyl acetate : hexane = 1:1); 

NMR (CDCI 3 ) : 8 7.22-7.14 (2H, m), 7.12-7.00 (1H, m), 6.89-6.81 (2H, m), 5.75 (1K d, J=7.2Hz) ( 5.34-5.20 (1H, 
m), 4.46-4.21 (3H, m), 3.79 (3H, s) ( 3.60 (1H, dt, J=14.0, 4.8Hz), 3.38 (1 H, ddd, J=14.0, 8.6, 4.2Hz) , 2.97-2.82 (1 H, 
m), 2.24*1.08 (19H, m). 

Reference Example 9 

(2R)-2"t-butoxy<^rbonylamino-2-(4-methoxybenzylcarbamoyl)ethansulfonic acid sodium salt 
[0399] 




[0400] Under cooling with ice, dicyclohexylcarbodiimide (823 mg) was added to a solution of (2R)-2-t-butoxycarbo- 
nylamino-2-carboxyethansulfonic acid sodium salt (893 mg) and p-nitrophenol (470 mg) in DMF (15 ml). The mixture 
was stirred for 30 minutes. The reaction mixture was allowed to stand for 4 days at 5°C. Acetic acid was added to the 
reaction mixture for treating with an excess amount of dicyclohexylcarbodiimide. The mixture was filtered. The filtrate 
was concentrated. Under cooling with ice, 4-methoxybenzylamine (0.40 ml) was added to a solution of the residue in 
DMF (10 ml). The mixture was stirred for 2 hours. The reaction mixture was concentrated. The residue was diluted with 
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water. The aqueous layer was washed with ethyl acetate. The aqueous layer was concentrated under reduced pressure 
to give the compound of the present invention (610 mg) having the following physical data. 

TLC : Rf 0.33 (methanol : chloroform = 1:4); 
5 IMMR (CD 3 OD) : 6 7.24-7.18 (2H, m), 6.87-6.81 (2H, m), 4.42-4.21 (3H, m), 3.75 (3H, s), 3.22-3.16 (2H, m), 1.41 

(9H, s). 

Example 13 

10 (2R)-N-(4-methoxybenzyl)-3-cyclohexylsulfamoyl-2-t-butoxycarbonylaminopropanamide 
[0401] 



15 



20 




25 

[0402] Under cooling with ice, sulfuryl chloride (0.045 ml) was added dropwise to a solution of triphenylphosphine 
(127 mg) in methylene chloride (1 ml). The mixture was stirred and allowed to warm to room temperature. A solution of 
the compound prepared in Reference Example 9 (100 mg) in methylene chloride (2 ml) was added to the reaction mix- 

30 ture. The mixture was stirred for 1 hour at room temperature. The mixture of cyclohexylamine (0.14 ml) and triethyl- 
amine (0. 1 7 ml) was added to the reaction mixture. The mixture was stirred for 1 hour. The reaction mixture was diluted 
with saturated aqueous sodium hydrogencarbonate and extracted with chloroform. The extract was washed with 1N 
hydrochloric acid, water and saturated aqueous sodium chloride, successively, dried over anhydrous magnesium sul- 
fate. The organic layer was concentrated and the residue was purified by silica gel column chromatography (ethyl ace- 

35 tate : hexane =1:2) to give the compound of the present invention (15 mg) having the following physical data. 

TLC : Rf 0.56 (ethyl acetate : hexane =1:1); 

NMR (CDCI3) : 8 7.24-7.15 (2H, m), 6.90-6.81 (3H, m), 5.72 (1H, d, J=8.4Hz), 4.75 (1H, d, J=7.4Hz), 4.69-4.60 (1H, 
m), 4.43 (1H, dd, J=14.0, 5.4Hz) ( 4.33 (1H, dd, J=14.0, 5.8Hz) ( 3.79 (3H, s), 3.60 (1H, dd, J=15.0, 6.2Hz) t 3.50 (1H, 
40 dd r J=15.0, 4.8Hz), 3.38-3.19 (1H, m), 2.04-1.08 (19H, m). 



45 



50 



55 
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Example 13(1) 

(2R)-N-(4-methoxybenzyO-3-(piperidin- 1 -ylsul 
5 (2R)-N-(4-methoxybenzyQ-3-(piper^ 
[0403] 




[0404] By the same desired procedure as Example 13, using the compound prepared in Reference Example 9, the 
compound of the present invention having the following physical data was obtained. 

25 

TLC : Rf 0.41 (ethyl acetate : hexane = 1:1); 

NMR (CDCy : 5 7.25-7.17 (2H. m), 6.89-6.82 (3H m) ( 5.64 (1H, d. J=7.4Hz), 4.61-4.51 (1H, m), 4.45 (1H, dd, 
J=15.0, 6.2Hz), 4.35 (1H, dd, J=15.0, 5.4Hz), 3.79 (3H, s), 3.54 (1H, dd, J=13.2, 5.8Hz), 3.39 (1H, dd, J=13.2, 
5.4Hz), 3.26-3.21 (4H, m), 1.75-1.50 (6H, m), 1.44 (9H, s). 

30 

Example 14 

(2S)-3-cyclohexylc^cartonyl-2-(N-benzyl-N-t-butoxycarbonylamino)-propanoic acid * 4-methoxybenzyl ester 
35 [0405] 



40 



45 




50 

[0406] Under cooling with ice t sodium hydride (60%, 13 mg) was added to a solution of the compound prepared in 
Example 2(4) (122 mg) in DMF (3 ml). The mixture was stirred for 30 minutes at 0°C. Benzyl bromide (37 ^l) was added 
to the reaction mixture. The mixture was stirred for 3 hours at 0°C. The reaction mixture was acidified by adding 1N 
55 hydrochloric acid, diluted with water and extracted with ethyl acetate. The extract was washed with water and saturated 
aqueous sodium chloride, successively, dried over anhydrous magnesium sulfate. The organic layer was concentrated 
and the residue was purif ied by silica gel column chromatography (ethyl acetate : hexane =1:8) to give the compound 
of the present invention (52 mg) having the following physical data. 
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TLC : Rf 0.44 (ethyl acetate : hexane = 1:4); 

NMR (CDCI3) : 8 7.34-7.H (7H, m), 6.89-6.82 (2H, m), 5.10-4.25 (6H, m), 3.81 (3H ( s), 3.25-3.03 (1H, m), 2.72- 
2.46 (1H, m), 1.84-1. 22 (19K m). 

s Example 15 

(2S)-3-cyclohexylaxycarbonyl-2-benzylaminopropanoic acid • 4-methoxybenzyl ester 
[0407] 



15 




25 [0408] P-toluenesulfonic acid • monohydrate (42 mg) was added to a solution of the compound prepared in Exam- 
ple 1 4 (1 1 5 mg) in diethylether (0.5 ml). The mixture was stirred for 1 9 hours at room temperature. The reaction mixture 
was washed with diethylether. The obtained cyrstal was dissolved in ethyl acetate, washed with saturated aqueous 
sodium hydrogencarbonate and saturated aqueous sodium chloride, successively, dried over anhydrous magnesium 
sulfate and concentrated to give the compound of the present invention (89 mg) having the following physical data. 

30 

TLC : Rf 0.63 (ethyl acetate : hexane =1 : 2) ; 

NMR (CDCI3) : S 7.34-7.22 (7H, m), 6.93-6.85 (2H, m), 5.11 (2H, s), 4.80-4.66 (1H, m), 3.85 (1H, d, J=1 2.8Hz), 
3.81 (3H, s), 3.69 (1H, d, J=12.8Hz), 3.68 (1H, dd, J=6.8, 6.2Hz), 2.73 (1H, dd, J=15.8, 6.2Hz), 2.63 (1H, dd, 
J=15.8, 6.8Hz), 1.95(1H, br. s), 1 .84-1.19 (1 OH, m). 

35 

Example 16 

(2R)-N-(4-phenoxybenzyl)-3-cydohexylmethylthio-2-((4R)-thiazolidin-4-ylcarbonylamino)propana 
40 [0409] 



45 



50 




55 

[0410] A solution of the compound prepared in Example 9(13) (107 mg) in ethyl acetate (10 ml) was washed with 
saturated aqueous sodium hydrogencarbonate (5 ml) and saturated aqueous sodium chloride, successively, dried over 
anhydrous magnesium sulfate and concentrated to give the compound of the present invention (96 mg) having the fbl- 
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lowing physical data. 

TLC : Rf 0.39 (ethyl acetate : hexane = 1:1); 

NMR (CDCI3) : 6 7.88 (d, J = 7.5 Hz, 1H), 7.37-7.30 (m, 2H), 7.25-7.21 (m, 2H), 7.14-7.08 (m, 1H), 7.02-6.94 (m, 
5 4H), 6.84-6.80 (m, 1H),4.49-4.36 (m, 3H), 4.26 (d, J = 9.9 Hz, 1H), 4.19-4.15 (m, 1H) t 4.05 (d, J = 9.9 Hz f 1H), 3.42 

(dd, J = 11.1, 4.2 Hz, 1H) ( 3.10 (dd, J = 11.1, 7.5 Hz, 1H), 2.93 (dd. J = 13.8, 6.3 Hz, 2H), 2.83 (dd, J =13.8, 7.2 
Hz, m), 2.45 (d, J = 6.6 Hz, 2H), 1.86-1.58 (m, 5H), 1.51-1 .36 (m, 1H), 1.29-1.05 (3H, m), 0.98-0.85 (m, 2H). 

Example 16(1) 

10 

(2R)-N-(1 -phenylpiperidin-4-yO^ 
[0411] 



15 



20 



25 




30 



[0412] By the same desired procedure as Example 16, using the compound prepared in Example 9(16), the com- 
pound of the present invention having the following physical data was obtained. 

35 

TLC : Rf 0.26 (hexane : ethyl acetate =1 : 1) ; 

NMR (CDCi 3 ) : 8 7.86 (d, J = 7.5 Hz, 1H), 7.29-7.23 (m, 2H), 6.95-6.91 (m, 2H), 6.88-6.83 (m, 1H), 6.47 (d, J = 8.1 
Hz, 1H), 4.37 (dd, J = 14.1, 7.5 Hz, 1H), 4.27 (d, J = 9.9 Hz, 1H), 4.18 (dd, J = 7.8, 4.2Hz, 1H), 4.05 (d, J = 9.9 Hz, 
1H), 4.00-3.88 (m, 1H), 3.63-3.51 (m, 2H), 3.43 (dd, J = 11.1, 4.2 Hz, 1H), 3.12 (dd, J = 11.1, 7.8 Hz, 1H), 2.95- 
40 2.86 (m, 3H), 2.79 (dd, J = 13.8, 7.5 Hz, 1H), 2.48 (d, J = 6.9 Hz, 2H), 2.08-1.98 (m t 2H), 1.84-1.39 (m, 8H), 1.31- 
1 .06 (m, 3H), 1 .00-0.87 (m, 2H). 

Example 17 -Example 17(16) 

45 [0413] By the same desired procedure as Example 9 Example 16, using the comounds prepared in Example 
6(36), Example 6(44), Example 6(49), Example 6(60), Example 6(61), Example 6(69), Example 6(74) - Example 6(83) 
and Example 6(86), the following compounds of the present invention were obtained. 
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Example 17 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmet^ 
[0414] 




TLC : Rf 0.45 (methylene chloride : methanol = 19:1); 

NMR (CD 3 OD) : 8 7.27-7.17 (2H, m), 6.92-6.82 (2H, m), 5.01 and 4.98 (1 H, s), 4.49 and 4.48 (1 H, t, J=7Hz), 4.34 
(1H, d, JstSHz). 4.28 (1H, d, J=15Hz), 3.77 (3H, 3}, 3.48-3.02 (2H, rn), 3.00-2.71 (4H, m), 2.4i and 2.39 (2H, d, 
J=7Hz), 1.90-0.78 (11H,m). 

Example 17(1) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexy^ 
[0415] 




TLC : Rf 0.59 (methylene chloride : methanol = 9:1); 

NMR (CDCI3) : 8 7.87 (1H, d, J=8Hz) t 7.25-7.1 8 (2H, m), 6.90-6.83 (2H, m), 6.78-6.70 (1H, m), 4.48-4.31 (3H, m), 
4.30-4.21 (1H, m), 4.20-4.12 (1H, m), 4.10-4.00 (1H, m), 3.80 (3H, s), 3.41 (1 H. dd, J=11, 4Hz), 3.10 (1H,dd, J=11, 
8Hz), 2.92 (1H, dd, J=14, 6Hz), 2.83 (1H, dd, J=14, 7Hz), 2.50-2.38 (1H, b), 2.44 (2H, d, J=7Hz), 1.85-1.55 (5H, 
m), 1.50-1.35 (1H, m), 1.31-1.03 (3H, m), 0.98-0.84 (2H, m). 
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Example 17(2) 

(2R)-N-(4-methoxybenzyi)-3^ydo^ 
[0416] 




TLC : Rf 0.30 (methylene chloride : methanol = 19:1); 

(CDCI 3 +3drops of CD 3 OD) : 8 7.33 (1H, s), 7.27-7.17 (2H, m), 6.90-6.80 (2H, m), 4.64 (1H, t, J=6Hz), 4.41 (1H, d, 
J=15Hz), 4.35 (1H, d, J=15Hz), 3.80 (3H, s), 3.08-2.84 (2H, m), 2.44 (2H ( d, J=7Hz), 1.87-0.78 (11H, m). 

Example 17(3) 

(2R)-N-(4-methoxybenzyl)-3^yclohexylmethyftft 
[0417] 




(The absolute configuration of * carbon is not determined, but the above compound is a single optical isomer.) 

[<x] D = -71.7 (c 0.21,CHCI 3 ) ; 

TLC : Rf 0.27 (hexane : ethyl acetate = 1 : 2) ; 

NMR (CDCI 3 ) : 5 7.65 (1H, d, J=7.4Hz), 7.21 (2H, d, J=8.8Hz), 6.86 (2H P d, J=8.8Hz), 6.80-6.73 (1H, br), 4.99 (1H, 
s), 4.50-4.38 (3H, m), 3.80 (3H, s), 3.51-3.40 (1H, m), 3.15-2.94 (3H, m), 2.88-2.75 (2H, m), 2.44 (2H, d, J=7.0Hz), 
1.83-1.30 (6H, m), 1.28-0.78 (5H, m). 
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Example 17(4) 

(2R)-N-(4-methoxybenzyl)-3^ycto^ 
[0418] 




(The absolute configuration of * carbon is not determined, but the above compound is a single optical isomer.) 

[a] D =+51.5 (c 0.19, CHCI 3 ) ; 

TLC : Rf 0.16 (hexane : ethyl acetate =1 : 2) ; 

NMR (CDCI3) : 8 7.69 (1 H t d, J=7.0Hz), 7.21 (2H, d, J=8.8Hz), 6.86 (2H, d, J=8.8Hz), 6.81-6.69 (1 H, br), 5.01 (1 H ( 
s). 4.51-4.37 (3H ; mV 3.80 (3H, s). 3.52-3.39 (1H, m), 3.08-2.31 (3H, m), 2.33-2.73 (2H, m), 2.53-2.40 (2H, m), 
1.83-1.37 (6H, m), 1.34-0.79 (5H, m), 

Example 17(5) 

(2R)-N-(4-methoxybenzyl)-3-cycIohexylmethyM^ 
panamide 

[0419] 




TLC : Rf 0.41 (methanol : methylene chloride = 1 : 19) ; 

NMR (CD3OD) : 5 7.25-7.18 (2H, m), 6.89-6.82 (2H, m), 4.61-4.46 (2H, m), 4.39-4.24 (2H, m), 4.39-4.24 (m) and 
3.84 (t, J=8Hz) (1H), 3.76 (3H, s), 3.39 (dd, J=10, 3Hz) and 3.19 (dd, J=10, 8Hz) (1H), 3.09 (dd ( J=10, 8Hz) and 
2.99-2.90 (m) (1H) f 2.90-2.76 (2H, m), 2.38 and 2.41 (2H, d, J=6Hz), 1.90-1.55 (8H, m), 1.49-1.33 (1H, m), 1.33- 
1.06 (3H, m), 1.06-0,83 (8H, m). 



219 



EP 0 997 147 A1 

Example 17(6) 

(2R)-N-(4-methoxybenzyO-3-cydohexylmeth^ 
5 [0420] 



10 



15 




20 

TLC : Rf 0.43 (methanol : methylene chloride = 1 : 19) ; 

NMR (CDCI3+5 drops of CD 3 OD) : 8 7.57-7.48 (m, 2H), 7,45-7.33 (m, 3H), 7.25-7.18 (m, 2H), 6.90-6.83 (m, 2H), 
5.60 and 5.53 (s, 1 H). 4.53-4.29 and 3.99-3.90 (m, 4H), 3.79 (s, 3H), 3.43-3.35 (m) and 3.64 (dd, J = 1 1 , 3 Hz) (1 H), 
3.19 and 3.39 (dd, J = 11, 8 Hz, 1H), 2.73 and 2.92 (d, J = 7 Hz, 2H), 2.40 and 2.43 (d, J = 7 Hz, 2H), 1.85-1.58 
25 (m, 5H), 1 .51 -1 .34 (m t 1 H), 1 .31 -1 .03 (m, 3H), 1 .00-0.80 (m, 2H). 

Example 17(7) 

(4R)-N-((1 R)-2-cyclohexylmethylthio-1 -(4-phenylpiperazin-1 -ylcarbonyl)ethyl)-thiazolidin-4-ylcarboxamide 

30 

[0421] 



35 



40 




50 TLC : Rf 0.55 (methanol : chloroform = 1 : 19) ; 

NMR (CDCI3) : 6 7.85 (d, J = 8.7 Hz, 1H), 7.32-7.26 (m, 2H), 6.94-6.89 (m, 3H), 5.12-5.04 (m, 1H), 4.27 (d, J = 9.9 
Hz, 1H), 4.15 (dd, J = 7.5, 4.2 Hz, 1H), 4.07 (d, J = 9.9 Hz, 1H), 3.89-3.74 (m, 4H), 3.44 (dd, J = 10.8, 4.2 Hz, 1H), 
3.32-3.09 (m, 5H), 2.91 (dd, J = 13.5, 3.9 Hz, 1H), 2.76 (dd, J=13.5, 6.3 Hz, 1H), 2.54-2.34 (m, 3H), 1.86-1.60 (m, 
5H), 1.50-1.35 (m, 1H), 1.30-1.04 (m, 3H), 1.02-0.84 (m, 2H). 
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Example 17(8) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmetlTy^ 
[0422] 




TLC : Rf 0.31 and 0.27 (methylene chloride : methanol = 19:1); 

NMR (CD 3 OD) : 6 7.26-7.18 (m, 2H), 6.88-6.83 (m, 2H), 4.54-4.46 (m, 1H) ( 4.38-4.24 (m, 2H), 3.76 (s, 3H), 3.60- 
3.52 (m. 1HV 3.36-3.28 (m. 1H), 3.02-2.60 (m, 6H), 2.44-2.32 (m, 3H), 1.86-1.60 (m, 5H). 1. 50-1 .34 (m, iH), 1.34- 
1.07 (m, 3H), 1.00-0.83 (m, 2H). 

Example 17(9) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohe)cylmeth^ 
[0423] 




TLC : Rf 0.14 and 0.16 (methylene chloride : methanol = 19:1); 

NMR (CDCI3) : 3 7.69 and 7.62 (d, J = 8 Hz, 1H), 7.38-7.30 (m, 2H), 7.28-7.21 (m, 2H), 7.15-7.08 (m, 1H), 7.03- 
6.93 (m, 4H), 6.91-6.77 (m, 1H), 4.54-4.35 (m, 4H) t 3.60-3.51 (m, 1H), 3.38-3.23 (m, 1H), 3.10-2.90 (m, 2H), 2.88- 
2.76 (m, 2H), 2.75-2.37 (m, 5H), 1.86-1.52 (m, 5H), 1.52-1.35 (m, 1H), 1.30-1.04 (m, 3H), 1.00-0.84 (m, 2H). 
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Example 17(10) 

(2R)-N-(2-phenoxypyridin-5-yl)-3-c^cio^ 
[0424] 




TLC : Rf 0.18 (methanol : chloroform = 1:19); 

NMR (CDCI3) : 5 8.94-8.82 (m, 1H), 8.23 (d, J = 2.4 Hz, 1H), 8.05-8.00 (m, 2H), 7.42-7.35 (m, 2H), 7.21-7.16 (m, 
1H), 7.12-7.07 (m, 2H), 6,86 (d, J = 8.7 Hz, 1H), 4.64-4.57 (m f 1H), 4.30 (d, J = 9.9 Hz, 1H), 4.29 -4.26 (m, 1H), 
4.07 (d, J = 9.9 Hz, 1H), 3.48 (dd, J = 10.8, 3.3 Hz, 1H), 3.14 (dd, J = 10.8, 8.1, 1H), 3.00 (dd, J = 13.8, 7.2 Hz, 1 H), 
2.92 (dd. J = 13.8, 6.9 Hz, 1H), 2.48 (d, J = 6.6 Hz, 2H), 1.88-1.60 (m, 5H), 1.54-1.39 (m, 1H), 1.32-1.04 (m, 3H), 
1.01-0.84 (m, 2H). 

Example 17(11) 

(2R)-N-(4-methoxybenzyl)-3-cydohexylmethyttft^ 
[0425] 




H 



TLC ; Rf 0.46 and 0.41 (methylene chloride : methanol = 9:1) ; 

NMR (CDCI3) : 5 8.92 and 8.62 (d, J = 8 Hz, 1H), 7.25-7.17 (m, 2H), 6.90-6.82 (m, 2H), 4.66-4.52 (m, 1H), 4.48- 
4.29 (m, 2H), 3.79 (s. 3H), 3.61-3.53 (m, 1H), 3.31-2.81 (m, 7H), 2.55-2.40 (m, 2H), 2.36-2.24 (m, 1H), 1.86-1.58 
(m, 5H), 1.53-1.35 (m, 1H), 1.31-1.04 (m, 3H), 1.00-0.83 (m, 2H). 
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Example 17(12) 

(2R)-N-(4-methoxybenzyl)-3^ycto 
[0426] 




TLC : Rf 0.22 and 0.19 (methylene chloride : methanol = 49 : 1) ; 

NMR (CDCI 3 ) : 8 7.66-7.56 (m, 1H), 7.24-7.16 (m, 2H), 6.90-6.82 (m, 2H), 6.78-6.65 (m, 1H), 4.52-4.41 (m, 1H), 
4.41-4.30 (m, 2H) ( 4.17-4.01 (m, 2H), 3.SC (s, 3H), 3.36-3.2S (rn, In), 2.S3-2.73 (m, 4H), 2.49-2.42 (m, 2H), 2.31- 
2.20 (m, 1H) t 1.85-1.35 (m, 7H), 1.30-1.03 (m, 3H), 1.00-0.83 (m, 2H). 

Example 17(13) 

(2R)-N-(2-phenoxypyridin-5-ylmethyl)-3-cydoh 
[0427] 




TLC : Rf 0.41 (methanol : chloroform = 1 : 19) ; 

NMR (CDCI3) : 88.09 (d, J = 2.1 Hz, 1 H), 7.87 (d, J = 7.5 Hz, 1 H), 7.64 (dd, J = 8.4, 2.4 Hz, 1H), 7.43-7.37 (m, 2H), 
7.20 (tt, J = 7.2, 1.2 Hz, 1H), 7.14-7.09 (m, 2H), 6.94 (t, J = 6.0 Hz, 1H), 6.87 (d, J = 8. 4 Hz, 1H), 4.43 (dd, J = 13.8, 
7.2, 1H), 4.40 (d, J = 6.0 Hz, 2H), 4.27 (d, J * 9.9 Hz, 1H), 4.18 (dd, J = 7.8, 4.2 Hz, 1H), 4.04 (d, J = 9.9 Hz, 1H), 
3.42 (dd, J = 11.1, 3.9 Hz, 1H), 3.10 (dd, J = 11.1, 7.8 Hz, 1H), 2.92 (dd, J = 13.8, 6.6 Hz, 1H), 2.82 (dd, J = 13.8, 
7.2 Hz, 1 H), 2.43 (d, J = 9.3 hz, 2H), 1 .86-1 .58 (m, 5H), 1 .48-1 .35 (m, 1 H), 1 .30-1 .04 (m, 3H), 0.98-0.82 (m, 2H). 
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Example 17(14) 

(2R)-N^4-(morpholin-4-yl)benzyO^ 
[0428] 




TLC : Rf 0.46 (methanol : chloroform = 1:19); 

NMR (CDCI 3 ) : b 7.86 (d, J = 7.5 Hz, 1H), 7.21-7.16 (m, 2H), 6.89-6.84 (m, 2H), 6.71 (t, J = 5.1 Hz, 1H), 4.44 (dd, 
J = 13.8, 6.9 Hz, 1H), 4.40 (dd, J = 14.7, 5.7 Hz, 1H), 4.34 (dd, J = 14.7, 5.4 Hz, 1H) ( 4.26 (d , J = 9.9 Hz, 1H), 4.14 
(dd, J = 7.5, 3.9 Hz, 1H), 4.04 (d, J = 9.9 Hz, 1H), 3.87-3.84 (m, 4H), 3.40 (dd, J * 1 1.1 , 4.2 Hz, 1H), 3.16-3.12 (m, 
4H), 3.09 (dd, J = 11.1, 7.8 Hz, 1H), 2.92 (dd, J = 13.8, 6.3 Hz, 1H), 2.82 (dd, J = 13.8, 7.2 Hz, 1H), 2.43 (d, J = 6.9 
Hz, 2H), 1.85-1.58 (m, 5H), 1.51-1.35 (m, 1H), 1.30-1.04 (m, 3H), 0.98-0.82 (m, 2H). 

Example 17(15) 

(2R)-N-(4-phenoxybenzyl)-3-cyciohexylmethytthio-2-((4RS)-1,3-perhydrothiazin-4-y!ca 
[0429] 




TLC : Rf 0.39 and 0.30 (methylene chloride : methanol =19:1); 

NMR(CDCI 3 ) : 5 7.68-7.56 (m, 1H), 7.38-7.29 (m, 2H), 7.29-7.20 (m, 2H), 7.14-7.07 (m, 1H) ( 7.05-6.90 (m, 4H), 
6.87-6.82 (m, 1H), 4.54-4.34 (m, 3H), 4.18-4.00 (m, 2H), 3.37-3.29 (m, 1H), 3.00-2.74 (m, 4H), 2.50-2.43 (m, 2H), 
2.32-2.20 (m, 1H), 1.86-1.35 (m, 8H), 1.31-1.03 (m, 3H), 1.03-0.83 (m, 2H). 
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Example 17(16) 

(2R)-N-(1-methytpiperidin-4-yl)-3-cycloh 
5 [0430] 




(dd, J = 10.2, 7.2 Hz, 1H), 2.93-2.70 (m, 4H) t 2.43 (d, J = 6.6 Hz, 2H), 2.27 (s, 3H), 2.22-2.06 (m, 2H), 1.94-1.10 
(m, 13H), 1.03-0.82 (m, 2H). 

Example 18 

30 

(2R)-N-((1R)-1-(4-nrtrophenyl)ethyl)-3-cyclohexylmethyithio-2-((4R)-3-(2 
nylamino)propanamide 

[0431] 



40 



45 




50 

[0432] Under cooling with ice, isovaleryl chloride (0.025 ml) was added to a solution of the compound prepared in 
Example 9(6) (98 mg) and triethylamine (0.06 ml) in methylene chloride (3 ml). The mixture was stirred for 1 hour. The 
reaction mixture was washed with saturated aqueous sodium hydrogencarbonate, 1 N hydrochloric acid, water and sat- 
urated aqueous sodium chloride, successively, dried over anhydrous magnesium sulfate. The organic layer was con- 
55 centrated and the residue was purified by silica gel column chromatography (ethyl acetate : hexane = 1 : 2) to give the 
compound of the present invention(81 mg) having the following physical data. 

TLC : Rf 0.48 (ethyl acetate : hexane = 1:1); 
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NMR (CDCI3) : 5 8.16 (2H, d, J=8.8Hz), 7.56 (2H, d, J=8.8Hz), 7.45 (1H, d. J=7.6Hz), 6.95 (1H, d, J=8.2Hz), 5.20- 
5.06 (1H, m), 4.87 (1H, t. J=5.6Hz), 4.66-4.56 (3H, m) 3.33 (2H, d, J=5.6Hz), 3.23 (1H, dd, J=13.8, 4.0Hz), 2.75 
(1H, dd, J=13.8, 5.8Hz), 2.34 (2H, d. J=7.0Hz), 2.24-2.01 (3H, m), 1.72-0.60 (20H, m). 

5 Example 18M) ~ Example 18(5) 

[0433] 8/ the same desired procedure as Example 1 8, using the compounds prepared in Example 1 6, Example 1 7 
and Example 17(1), the following compouns of the present invention were obtained. 

10 Example 18(1) 

(2R)-N-(4-methoxybenzyO-3-cydohexyimtf 

[0434] 



20 



25 




30 TLC : Rf 0.40 (ethyl acetate) ; 

NMR (CDCI 3 ) : 6 7.46 (1H, t, J*6.2Hz), 7.27-7.21 (2H, m), 6.89-6.77 (3H, m), 5.49-5.29 (1H, m), 4.62-4.34 (3H, m) ( 
4.06-3.94 (1H, m), 3.88-3.72 (4H, m), 3.64-3.00 (3H, m), 2.85-2.74 (1H, m), 2.49-2 .27 (2H, m), 2.18-2.03 (3H, m), 
1.85-0.74 (11H, m). 

35 Example 18(2) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethyto 
mide 

40 [0435] 



45 



50 




55 

TLC : Rf 0.39 (hexane : ethyl acetate = 1:1); 

NMR (CDCI3) : 8 7.37-6.93 (m, 1 1 H), 4.73-4.32 (m, 6H), 3.67 (s, 3H), 3.32 (dd, J = 12.0, 3.9 Hz, 1 H), 3.28 (dd, J = 
12.0, 6.9 Hz, 1H), 3.23-3.01 (br, 1H), 2.82 (dd, J = 13.8. 6.6 Hz, 1H), 2.48-2.34 (m, 2H), 1.82-1.52 (m, 5H), 1.49- 
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1.04 (m, 4H), 0.96-0.81 (m, 2H). 
Example 18f3) 

(2R)-N-(4-phenoxybenzyl)-3-cycloh 
ino)propanamide 

[0436] 




TLC : Rf 0.32 (hexane : ethyl acetate = 2:1); 

NMR (CDCI 3 ) : 8 7.37-6.920U 11H), 4.73-4.29 (m, 6H), 3.84 (d, J = 6.6 Hz, 2H), 3.32 (dd, J = 12.3, 4.5 Hz, 1H), 
3.29 (dd, J = 12.3, 6.6 Hz, 1H), 3.24-3.17 (br, 1H), 2.81 (dd, J = 13.5, 6.6 Hz, 1H), 2.44-2.32 (m, 2H), 1.99-1.54 (m, 
6H), 1.49-1.04 (m, 4H), 0.95-0.86 (m, 8H). 

Example 18f4^ 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmet^ 
mlde 

[0437] 




TLC : Rf 0.31 (hexane : ethyl acetate = 1:1); 

NMR (CDCI3) : 5 7.22 (d, J = 8.7 Hz, 2H), 7.10 (d, J = 7.8 Hz, 2H), 6.85 (d, J = 8.7 Hz, 2H), 4.72-4.24 (m, 6H), 3.79 
(s, 3H), 3.65 (brs, 3H), 3.31 (dd, J = 12.0, 4.2 Hz, 1H), 3.26 (dd, J = 12.0, 6.9 Hz, 1H), 3.18-3.00 (br, 1H), 2.81 (dd, 
J = 13.8, 6.6 Hz, 1H), 2.46-2.32 (m, 2H), 1.78-1.60 (m, 5H), 1.48-1.04 (m, 4H), 0.94-0.80 (m, 2H). 
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Example 18(5) 

(2R)-N-(4-methoxybenzy1)-3-cydohexylmeth^ 
nyiamino)propanamide 

[0438] 



15 




TLC : Rf 0.17 (hexane : ethyl acetate = 2:1); 

NMR (CDCI 3 ) : 8 7.21 (d, J = 8.4 Hz, 2H), 7.1 1 (d. J = 8.1 Hz, 2H), 6.84 (d, J = 8.4 Hz, 2H) ( 4.72-4.21 (m, 6H), 3.78 
25 (s, 5H) t 3.31 (dd, J = 12.3, 4.2 Hz, 1H), 3.28 (dd, J = 12.3, 6.6 Hz, 1H), 3.25-3.17 (br, 1H) ( 2.80 (dd, J = 13.8, 6,6 
Hz, 1H), 2.45-2.30 (m t 2H), 1.94-1.62 (m ( 6H), 1.47-1.04 (m, 4H), 0.98-0.80 (br, 8H). 

Example 19 ~ Example 19(1) 

30 [0439] By the same desired procedure as Reference Example 4 Example 5 -> Example 1 7, using the compound 
prepared in Example 2(99), the following compounds of the present invention were obtained. 
[0440] Also, (-)-3-t-butoxycarbonylthiazolidin-2-ylcarboxylic acid was used for the preparation of the compound of 
Example 19. 

[0441 ] (+)-3-t-butoxycarbonylthiazolidin-2-ylcarboxylic acid was used for the preparation of the compound of Exam- 
35 pie 19(1). 

Example 19 

(2R)-N-(4<iimethylaminobenzyl)-3-cyd^ 

40 

[0442] 



45 



50 




55 (The absolute configuration of * carbon is not determined, but the above compound is a single optical isomer.) 

[a] D = -77.07 (cO.99, CHCI^ ; 

TLC : Rf 0.46 (ethyl acetate : hexane = 2:1); 
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NMR (CDCI3) : 8 7.68 (1H, d, J=7.2Hz), 7.19-7.12 (2H, m), 6.73-6.65 (3H, m), 4.98 (1H, s), 4.49-4.39 (1H, m), 4.34 
(2H, d, J=5.4Hz), 3.51-3.39 (1H, m), 3.15-2.74 (11H, m) 2.44 (2H, d, J=6.6Hz), 1.88-0.77 (11H, m). 

Example 19fi) 

(2R)-N-(4<iimethylaminobenzyl)-3-cycloh^ 
[0443] 




(The absolute configuration of * carbon is not determined, but the above compound is a single optical isomer.) 

[aJ D = +70.27 (c 1.06, CHCI3); 

TLC : Rf 0.41 (ethyl acetate : hexane = 2:1); 

NMR (CDCI3) : 5 7.69 (1H, d, J=7.4Hz), 7.19-7.12 (2H, m), 6.73-6.65 (2H, m), 6.60 (1H, d, J=5.2Hz), 5.00 (1H, s), 
4.49-4.39 (1 H, m), 4.34 (2H, d, J=5.4Hz), 3.49-3.38 (1 H, m), 3.09-2.72 (1 1 H, m) 2.51 (1 H, dd, J=12 .4, 6.6Hz), 2.44 
(1H, dd, J=12.4, 7.0Hz), 1.88-0.77 (11H, m). 

Example 20 

(2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylttt^ 
mide 

[0444] 




[0445] N-methylmorpholine (0.18 ml), (4R)-3-t-butoxycarbonyl-4-formylthiazolidine (355 mg) and sodium 
cyanoborohydride (206 mg) were added to a suspention of the compound (61 1 mg) (obtained by the same desired pro- 
cedure as Reference Example 4 using the compound prepared in Example 2(80)) in ethanol (2 ml). The mixture was 
stirred for 3.5 hours at room temperature. The reaction mixture was concentrated. Saturated aqueous sodium hydro- 
gencarbonate was added to the residue. The mixture was extracted with ethyl acetate. The extract was washed with 
saturated aqueous sodium chloride, dried over anhydrous sodium sulfate. The organic layer was concentrated and the 
residue was purified by silica gel column chromatography (ethyl acetate : hexane = 2 : 1 — > 1 : 1) to give the compound 
of the present invention (637.5 mg) having the following physical data. 
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TLC : Rf 0.30 (ethyl acetate : hexane = 1:2); 

NMR (CD 3 OD) : 5 7.27-7.20 (m, 2H), 6.89-6.83 (m, 2H), 4.54 (d, J = 9 Hz, 1H), 4.37 (d, J = 14 Hz. 1H), 4.33-4.21 
(m. 2H), 4.17 (d, J = 9 Hz, 1H), 3.77 (3H, s), 3.25 (dd, J = 8, 5 Hz), 3.14-3.05 (m, 1H), 2.98-2.80 (m, 2H), 2.77-2.60 
(m, 3H), 2.41 (dd, J = 12, 8 Hz, 1H), 2.40 (dd, J = 12, 8 Hz, 1H), 1.88-1.60 (m, 5H), 1.55-1.35 (m, 10H), 1.35-1.07 
5 (m,3H). 1.03-0.85 (2H,m). 

Example 20(1) ~ Example 20(7) 

[0446] By the same desired procedure as Example 20, using the compound (obtained by the same desired proce- 
10 dure as Reference Example 4. using the compound prepared in Example 2(103)) or the compound (obtained by the 
same desired procedure as Reference Example 4, using the compound prepared in Example 2 (80)), the following com- 
pounds of the present invention were obtained. 

Example 2Q(1) 

15 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexyImeth^ 
mide 

[0447] 

20 



25 



30 




TLC : Rf 0.60 (methylene chloride : ethyl acetate = 9:1); 

NMR (CD3OD) : 6 7.39-7.28 (m, 4H), 7.14-7.04 (m, 1H), 6.99-6.88 (m, 4H), 4.54 (d, J = 9.0 Hz, 1H), 4.43 (d, J « 
14.7 Hz, 1H), 4.37-4.21 (m, 1H), 4.33 (d, J = 14.7 Hz, 1H), 4.15 (d, J = 9.0 Hz, 1H), 3.26 (dd. J = 7.6, 5.4 Hz, 1H), 
3.16-2.60 (m, 6H), 2.41 (d, J = 6.6 Hz, 2H), 1.45 (s, 9H), 1.90-0.80 (m, 11H). 



45 



so 



55 
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Example 20f2) 

(2R)-N-(4-methoxybenzyl)-3-cyclo 
[0448] 




TLC : Rf 0.19 (hexane : ethyl acetate = 4:1); 

NMR (CDCI 3 ) : 6 7.64 (t, J = 5.4 Hz, 1 H), 7.22-7.18 (m, 3H), 6.95-6.84 (m, 4H), 4.39 (dd, J = 14.4, 6.0 Hz, 1 H), 4.37 
(dd, J - 14.4, 6.0 Hz, 1H), 3.93 (s, 2H), 3.80 (s, 3H), 3.30 (dd, J - 9.3, 3.9 Hz, 3.03 (dd, J = 13.8, 3.9 Hz, 1H), 
2.63.(dd, J = 13.8, 9.3 Hz, 1H), 2.31.(dd, J = 12.3, 6.9 Hz, 1H), 2.25 (dd, J = 12.3, 6.9 Hz, 1H), 1.83-1.32 (m, 6H), 
1.28-1.04 (m, 3H), 0.95-0.80 (m, 2H). 

Example 20(3) 

(2R)-N-(4-methoxybenzyl)-3-cyclohexy^ 
[0449] 




TLC : Rf 0.24 (hexane : ethyl acetate = 4:1); 

NMR (CDCI3) : 8 7.67 (t, J = 5.5 Hz, 1 H), 7.23-7.16 (m, 2H), 6.90-6.83 (m, 2H), 4.40 (dd, J = 14.4, 6.2 Hz, 1 H), 4.35 
(dd, J = 14.6, 5.8 Hz, 1H), 3.80 (s, 3H), 3.17-3.02 (m, 2H), 2.60-2.24 (m, 5H), 1.87-0.70 (m, 22H). 
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Example 20(4) 

(2R)-N^4-methoxybenzyQ-3-cydohexylmethyM 
thyl)amino)propanamide 

[0450] 




TLC : Rf 0.17 (ethyl acetate : hexane = 1:2); 

NMR (CD 3 OD) : 8 7.29-7.20 (m, 2H), 6.91-6.81 (m, 2H), 4.71 -4.50 (m, 1H), 4.41-4.22 (m, 4H) ( 3.77 (s, 3H), 3.28- 
3.19 (m, 1H), 3.03-2.75(m, 3H), 2.71-2.35 (m, 5H), 2.00-1.60 (m, 7H), 1.52-1.34 (m, 10H), 1.33-1.10 (m. 3H), 1.02- 
0.84 (m, 2H). 

Example 20(5) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohaxylm^ 
[0451 J 




TLC : Rf 0.41 (hexane : ethyl acetate = 2:1); 

NMR (CD3OD) : 8 7.37-7.25 (m, 5H), 7.12-7.05 (m, 1H), 7.00-6.91 (m, 6H), 4.42 (d, J = 14.6 Hz, 1H), 4.34 (d, J = 
14.6 Hz, 1H), 3.98 (d, J = 14.1 Hz, 1H), 3.86 (d, J = 14.1 Hz, 1H), 3.33-3.28 (m, 1H), 2.83 (dd, J = 13.4, 6.0 Hz, 
1H), 2.68 (dd, J = 13.4, 7.4 Hz, 1H), 2.32 (dd, J = 12.6, 6.9 Hz, 1H), 2.26 (dd ( J = 12.6, 6.9 Hz, 1H), 1.84-1.59 (m. 
5H), 1.47-1.06 (m, 4H), 0.99-0.80 (m, 2H). 
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Example 20(6) 

(2R)-N-(4-phenoxybenzyl)-3-c^^ 
[0452] 




TLC : Rf 0.52 (hexane : ethyl acetate = 2:1); 

NMR (CD 3 OD) : 8 7.38-7.27 (m, 4H), 7.13-7.04 (m, 1H), 6.98-6.89 (m, 4H), 4.45 (d, J = 14.6 Hz, 1H), 4.30 (d, J = 
14.6 Hz. 1H) ; 3.17 (dd ; J = 7.4, 6-2 Hz, 1H), 2.83 (dd, J = 13.2, 6.2 Hz, 1H), 2.S5 (dd, J ^ 13.2, 7.4 Hz, 1H), 2.42- 
2.23 (m, 4H), 1.90-6.70 (m ( 22H). 

Example 20(7) 

(2R)-N-(4-methoxybenzyl)-3-cyciohe^ 
mide 

[0453] 




TLC : Rf 0.33 (hexane : ethyl acetate = 1:1); 

NMR (DMSO-d 6 ) : 5 8.06-8.00 (br, 1H), 7.20 (d ( J = 8.0 Hz, 2H), 6.85 (d, J = 8.0 Hz, 2H), 4,76-4.68 (br, 1H), 4.53- 
4.42 (br, 1H), 4.28-4.18 (m, 3H) ( 3.74 (s, 3H), 3.24-3.21 (m, 1H), 3.09-2.95 (m, 2H), 2.77-2.60.(m, 4H), 2.45- 
2.38.(m, 2H) ( 2.28-2.17 (m, 3H) ( 2.09-2.00 (m, 1H), 1.79-1.73 (m, 2H), 1.69-1.58 (m, 3H), 1.46-1.38 (m, 1H), 1.26- 
1.10 (m, 3H), 0.99-0.91 (m, 8H). 

Example 21 ~ Example 21(2) 

[0454] By the same desired procedure as Example 17, using the compounds prepared in Example 20 - Example 
20(1) and Example 20(4), the following compounds of the present invention were obtained. 
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Example 21 

(2R)-N-(4-methoxybenzyO-3-cydohexylmethytth^ 
[0455] 




TLC : Rf 0.34 (methylene chloride : methanol = 19:1); 

NMR (CDCI 3 ) : 6 7.76-7.66 (m, 1H), 7.23-7.16 (m, 2H), 6.89-6.83 (m, 2H), 4.37 (d, J = 6 Hz, 2H), 4.16 (d, J = 10 
Hz, 1H) t 4.10 (d, J = 10 Hz, 1H), 3.80 (3H, s), 3.39 (quintet, J = 7 Hz, 1H), 3.19 (dd, J = 10, 3 Hz, 1H), 3.08 (dd, J 
= 14, 3 Hz, 1H), 2.96 (dd, J = 10, 7 Hz, 1H), 2.68 (d, J = 7 Hz, 2H), 2.61 (dd, J = 14, 10 Hz, 1H), 2.47 (dd, J = 10, 
7 Hz, 1H), 2.42 (dd, J = 13, 7 Hz, 1H), 2.39 (dd, J = 13, 7 Hz, 1H), 2.00-1.58 (m, 7H), 1.53-1.36 (m, 1H). 1.32-1.05 
(m, 3H), 1.02-0.83 (2H,m). 

Example 21(1) 

(2R)-N-(4-phenoxybenzyl)-3-cyclohexylmet^ 
[0456] 




TLC : Rf 0.47 (chloroform : methanol =19:1); 

NMR (CD3OD) : 5 7.40-7.29 (m, 4H), 7.15-7.04 (m, 1H), 7.00-6.90 (m, 4H), 4.43 (d, J = 14.6 Hz, 1H), 4.34 (d, J = 
14.6 Hz, 1H), 4.13 (d, J = 9.2 Hz, 1H), 4.02 (d, J = 9.2 Hz, 1H), 3.78-3.54 (m, 1H), 3.33-3.23 (m, 1H), 2.99-2.60 (m, 
6H), 2.52 (dd, J = 9.8, 7.0 Hz, 1 H), 2.41 (d, J = 6.6 Hz, 2H), 1 .90-0.80 (m, 1 1H). 
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Example 21(2) 

(2 R)-N-(4-methoxybenzyI)-3^yciohe 
[0457] 




TLC : Rf 0.37 (methylene chloride : methanol = 9:1); 

NMR (CD 3 OD) : 8 7.28-7.21 (m, 2H), 6.90-6.83 (m, 2H), 4.42-4.25 (m, 2H), 4.08-3.97 (m, 1H), 3.95-3.86 (m, 1H), 
3.77 (s : 3H) : 3.23-3 13 (m. 1H), 3.01-2.76 (m, 2H), 2.7S-2.5S (rr„ 3H), 2.56-2.32 (m, 4H) ( 1.87-1.60 (m, 6H) ( i. SO- 
LOS (m, 5H), 1.03-0.84 (m, 2H). 

Example 22 

(2R)-N-(4-methoxybenzyl)-3-((1S,2R,4R)-b^ 
ylcarbonylamino)propanamide 

[0458] 




[0459] By the same desired procedure as Example 6, using the compound prepared in Example 10(10), the com- 
pound of the present invention having the following physical data was obtained. 

TLC : Rf 0.50 (ethyl acetate : hexane = 1 : 1) ; 

NMR (CD3OD) : 5 7.27-7.15 (2H, m) t 6.90-6.79 (2H, m), 4.67-4.43 (4H, m), 4.33 (1H, d, J=15Hz), 4.31 (1H, d, 
J=15Hz), 3.76 (3H, s), 3,43-3.25 (1H, m), 3.14 (1H, dd, J=12, 4Hz), 3.02-2.70 (2H, m), 2.57 (1H, dd, J=12, 8Hz), 
2.55 (1H, dd, J=12, 8Hz), 2.22-2.10 (2H, m), 2.10-1.69 (2H, m), 1.61-1.03 (6H t m), 1.45 (9H, s), 0.68 (1H, ddd. 
J=12, 5, 2Hz). 
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Example 23 

(2R)-NK4-methoxytenzyO-3-((1 
nyfamino)propanamide * hydrochloride 

[0460] 



10 



15 




•HCI 



[0461 ] By the same desired procedure as Example 9 ( using the compound prepared in Example 22, the compound 
of the present invention having the following physical data was obtained. 

25 

TLC : Rf 0.51 (methylene chloride : methanol = 19:1); 

NMR (CD 3 OD) : 8 7.30-7.18 (2H, m), 6.93-6.83 (2H, m), 4.60-4.46 (2H, m), 4.39 (2H, s), 4.36-4.24 (2H, m), 3.78 
(3H, s), 3.50 (1H, dd. J=12, 7Hz), 3.24 (1H, dd. J=12, 7Hz), 2.94 (1H, dd, J=13, 6Hz), 2.82 (1H, dd, J=13, 8Hz), 
2.59 (1H,dd, J=12, 8Hz), 2.57 (1H, dd, J=12, 8Hz), 2.22-2.11 (2H, m), 2.10-1.89 (1H, m), 1.89-1.70 (1H, m), 1.62- 
30 1.03 (6H, m), 0.68 (1H, ddd, J=12, 5, 2Hz). 

Formulation Example 

Fomulation Example 1 

35 

[0462] The following components were admixed in conventional method and punched out to obtain 100 tablets 
each containing 50mg of active ingredient. 



40 



45 



• (2R)-N-(4-methoxybenzyl)-3-cydohexylmethy^ 
nylamino)propanamide 

• carboxymethylcellulose calcium (disintegrating agent) 

• Magnesium stearate (Lubricating agent) 

• Microcrystaline cellulose 



5.0 g 

0.2 g 
0.1 g 
4.7 g 



50 



Formulation Example 2 

[0463] The following components were admixed in conventional manner. The solution was sterilized in conventional 
manner, placed 5 ml portions into ampoules and freezed-dried to obtain 100 ampouls each containing 20 mg of active 
ingredient. 



55 
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• (2R)-N-(4-methoxybenzyl)-3-cydohexylmethyltrt^ 
nylamino)propanamide 



2.00 g 



• mannitol 



20 g 



• distilled water 



500 ml 



Claims 



1 . An N-type calcium channel blocker comprising, as an active ingredient, an amino acid derivative of the formula (I): 



[wherein R 1 is 

1) CM5alkyl. 

2) C1-8 alkoxy, 

3) phenyl, 

4) C3-8 cycloalkyl, 

5) hetero ring, 

6) C1-4 alkyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring, 

7) C1 -4 alkoxy substituted by phenyl, C3-8 cycloalkyl, or hetero ring, or 

8) C2-4 alkenyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring (with proviso that, all phenyl, C3-8 
cycloalkyl and hetero ring in R 1 group may be substituted by 1 -3 of substituent selected from the following 
(i)~(xi); 

(i) C1-4 alkyl, 

(ii) C1 -4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 5 (in which R 5 is hydrogen or C1 -4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 6 R 7 (in which R 6 and R 7 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 6 and R 7 taken together with the nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).); 

A is bond, -CO- or-S0 2 -, 

R 2 is hydrogen or C1-4 alkyl optionally substituted by one phenyl; 
D is C1-4 alkylene or C2-4 alkenylene; 



D— E — R 3 
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Eis 

1) -COO-, 

2) -OCO-, 

3) -CONR 8 - (in which R 8 is hydrogen or C1-4 alkyi). 

4) -NR 9 CO- (in which R 9 is hydrogen or C1-4 alkyi.), 

5) -0-, 

6) -S* ( 

7) -SO-, 

8) -S0 2 -. 

9) -NR 10 - (in which R 10 is hydrogen or C1 -4 alkyi ). 

10) -CO-, 

1 1) -S0 2 NR 11 - (in which R 11 is hydrogen or C1-4 alkyi.), or 

12) -NR 12 S0 2 - (in which R 12 is hydrogen or C1 -4 alkyi.); 

R 3 is 

1) carbocyclic ring, 

2) hetero ring, or 

3) CI -4 alkyi substituted by carbocyclic ring or hetero ring (with proviso that, all carbocyclic ring and hetero 
ring in R 3 , may be substituted by 1-3 of substituent selected from the following (i)-(xi); 

(i) C1-4alkyl, 

(ii) C1-4alkoxy. 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 13 On which R 13 is hydrogen or C1 -4 alkyi ). 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 14 R 15 (in which R 14 and R 15 each independently, is hydrogen, C1-4 alkyi or C1-4 alkoxycarb- 
onyl, or R 14 and R 15 taken together with the nitrogen atom to which they are attached may represent 
5-7 membered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).); 

J is -O- or -NR 16 - (in which R 16 is hydrogen or C1 -4 alkyi.); 
R 4 is 

1) 01-8 alkyi. 

2) carbocyclic ring, 

3) hetero ring, 

4) C1 -8 alkyi substituted by 1 -3 of substituent selected from the following (i)~(v); 

(i) carbocyclic ring, 

(ii) hetero ring, 

(iii) COOR 17 (in which R 17 is hydrogen or C1-4 alkyi substituted by one phenyl (in which phenyl may 
be substituted by C1-4 aikoxy.), 

(iv) SR 18 (in which R 18 is hydrogen or C1-4 alkyi.), 

(v) OR 19 (in which R 19 is hydrogen or C1-4 alkyi.), or 

when J represents -NR 16 - group, R 4 and R 16 taken together with the nitrogen atom to which they are attached 
may represent hetero ring (with proviso that, all carbocyclic ring and hetero ring, and hetero ring represented 
by R 4 and R 16 taken together with the nitrogen atom to which they are attached may be substituted by 1-3 of 
substituent selected from the following (i)~(xi); 

(i) C1-4 alkyi, 

(ii) C1 -4 aikoxy, 
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(Hi) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 20 On which R 20 is hydrogen or C1-4 alkyL), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) CI -4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR^R 22 (in which R 21 and R 22 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 21 and R 22 taken together with the nitrogen atom to which they are attached may represent 5-7 mem- 
bered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).) ]. 

a non-toxic salt thereof, or a hydrate thereof. 

A pharmaceutical composition comprising a compound depicted in claim 1 as an active ingredient for the preven- 
tion and/or treatment of cerebral infarct, transient ischemic attack, encephalomyelopathy after cardiac operation, 
spinal angiopathy, hypertension with stress, neurosis or epilepsy. 

A pharmaceutical composition comprising a compound depicted in claim 1 as an active ingredient for the treatment 
of pain. 

An amino acid derivative of the formula (I): 



1) C1 -15 alkyl. 

2) C1-8alkoxy, 

3) phenyl, 

4) C3-8 cycloalkyl, 

5) hetero ring, 

6) C1-4 alkyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring, 

7) C1-4 alkoxy substituted by phenyl, C3-8 cycloalkyl, or hetero ring, or 

8) C2-4 alkenyl substituted by phenyl, C3-8 cycloalkyl, or hetero ring (with proviso that, all phenyl, C3-8 
cycloalkyl and hetero ring in R 1 group may be substituted by 1 ~3 of substituent selected from the following 
OMxi); 

(i) C1-4 alkyl, 

(ii) C1 -4 alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyloxy, 

(vi) -SR 5 (in which R 5 is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 



D E R 3 




[wherein R 1 ii 



is 
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(xi) -NR 6 R 7 (in which R 6 and R 7 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 6 and R 7 taken together with the nitrogen atom to which they are attached may represent 5-7 
membered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).); 

A is bond, -CO- or -S0 2 -, 

R 2 is hydrogen or C1 -4 alkyl optionally substituted by one phenyl; 

D is C1 -4 alkylene or C2-4 aikenylene; 

Eis 

1) -COO-, 

2) -OCO-. 

3) -CONR 8 - (in which R 8 is hydrogen or C1-4 alkyl.). 

4) -NR 9 CO- (in which R 9 is hydrogen or C1-4 alkyl.), 

5) -0- ( 

6) -S-, 

7) -SO-, 

8) -S0 2 -, 

9) -NR 10 - (in which R 10 is hydrogen or C1-4 alkyl ). 

10) -CO-, 

11) -S0 2 NR 11 - (in which R 11 is hydrogen or C1-4 alkyl.), or 

12) -NR 12 S0 2 - (in which R 12 is hydrogen or C1-4 alkyl.); 

R 3 is 

1) carbocyciic ring, 

2) hetero ring, or 

3) C1 -4 alkyl substituted by carbocyciic ring or hetero ring (with proviso that, all carbocyciic ring and hetero 
ring in R 3 , may be substituted by 1-3 of substituent selected from the following (i)~(xi); 

(i) C1-4 alkyl. 

(ii) Cl-4alkaxy, 

(iii) phenyl, 

(iv) phenaxy, 

(v) benzyloxy, 

(vi) -SR 13 (in which R 13 is hydrogen or C1 -4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

Ox) C1 -4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 14 R 15 (in which R 14 and R 15 each independently is hydrogen, C1-4 alkyl or C1-4 alkoxycarb- 
onyl, or R 14 and R 15 taken together with the nitrogen atom to which they are attached may represent 
5-7 membered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).); 

J is -O- or -NR 16 - (in which R 16 is hydrogen or C1 -4 alkyl.); 
R 4 is 

1) 01-8 alkyl, 

2) carbocyciic ring, 

3) hetero ring, 

4) C1-8 alkyl substituted by 1-3 of substituent selected from the following (i)-(v); 

(i) carbocyciic ring, 

(ii) hetero ring, 

(iii) COOR 17 (in which R 17 is hydrogen or C1-4 alkyl substituted by one phenyl (in which phenyl may 
be substituted by C1-4 alkoxy.), 

(iv) SR 18 (in which R 18 is hydrogen or C1-4 alkyl.), 

(v) OR 19 (in which R 19 is hydrogen or C1-4 alkyl.), or 
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when J represents -NR 16 - group, R 4 and R 16 taken together with the nitrogen atom to which they are attached 
may represent hetero ring (with proviso that, all carbocyclic ring and hetero ring, and hetero ring represented 
by R 4 and R 16 taken together with the nitrogen atom to which they are attached may be substituted by 1-3 of 
substituent selected from the following (i)~(xi); 

(i) Cl-4alky!, 

(ii) C1-4alkoxy, 

(iii) phenyl, 

(iv) phenoxy, 

(v) benzyfoxy, 

(vO -SR 20 fin which R 20 is hydrogen or C1-4 alkyl.), 

(vii) C2-5 acyl, 

(viii) halogen, 

(ix) C1-4 alkoxycarbonyl, 

(x) nitro, 

(xi) -NR 21 R 22 (in which R 21 and R 22 each independently, is hydrogen, C1-4 alkyl or C1-4 alkoxycarbonyl, 
or R 21 and R 22 taken together with the nitrogen atom to which they are attached may represent 5-7 mem- 
bered saturated hetero ring containing another one nitrogen atom or one oxygen atom.).). 

With proviso that, the following compounds (1)-(37) are excluded: 

(1) N-(2-amino-5-nitrophenyl)-3-benzyloxy-2-t-butoxycarbonylaminopropanamide, 

(2) N-phenyl-S-benzyloxy^-t-butoxycarbonylaminopropanamide, 

(3) N-(2-aminophenyl)-3-benzyloxy-24-butoxy^ 

(4) N-(4-nitrophenyl)-3-benzyloxy-2-t-butoxycarbonylaminopropanamide, 

(5) N-(adarnantan-2-yl)-3-benzyloxy-2-t-butoxycarbonylaminopropanamide, 

(6) N-(pyridin-4-yl)-3-benzyloxy-2-t-butoxycarbonylaminopropanamide, 

(7) N-(2-aminophenyl)-3-benzyloxy-24-bLrtoxycarbonylaminobutanamide, 

(8) N-(4-nitrophenyl)-3-benzyloxy-2-t-butoxycarbonylaminobutanamide, 

(9) N-(3-bromo^,5<iihydroisoxazol-5-ylmeth^ 

(10) N-methyl-N-(2,6<iimethoxy^-me%lph 

(11) N-(4-nitrophenyl)-3-benzylthio-2-t-butoxycarbonylaminopropanamide, 

(12) N-(quinolin-6-yl)-3-benzylthio-2-t-butoxycarbonylaminopropanamide, 

(13) N-(2-aminophenyl)-3-benzylthto-2-t-butoxycarbonylaminopropanamide, 

(14) N-(adamantan-2-yl)-3-(3-ethoxycaitonylpyridin-2-ylthio)-2-t-butoxycarbonylaminopropan 

(15) N-methyl-N<2-ethoxyphenyl)-3-(3-methoxy^ 

(16) N-(4-methoxycarbonylphenyl)-3^enzylthio-2^enzyloxycarbonylaminopropanamide, 

(17) N-(3^romo^,5<JihydroiSGxazol-5-ylmethy^ 

(18) N-(2-methylphenyl)-3-benzylthio-2-benzyloxycarbonylaminopropanamide, 

(1 9) N-(3-methylphenyl)-3-benzylthio-2-benzyloxycarbonylaminopropanamide, 

(20) N-(4-methytphenyl)-3-benzylthio-2-benzyloxycarbonylaminopropanamide, 

(21 ) N-phenyl-3-benzylthio-2-benzyloxycarbonylaminopropanamide, 

(22) N-(naphtha!en-2-yi)-3-benzylthio-2-benzyloxycarbonylaminopropanamide, 

(23) N-(naphthalen-1-yl)-3-benzyithio-2-benzyloxycarbonylaminopropanamide, 

(24) N-benzyl-3-benzyithio-2-benzyloxycarbonylami nopropanamide, 

(25) N-(4^hlorophenyl)-3-benzylthio-2-benzyloxycarbonylaminopropanamide, 

(26) N-(4-bromophenyl)-3-benzylthio-2-benzyloxycarbonylaminopropanamide, 

(27) N-(4-nitrophenyl)-3-benzylthio-2-benzyloxycarbonylaminopropanamide, 

(28) N-(1,2,3,44etrahydronaphthafen-2yl)-3-benzylthio-2-(4-chlorobenzyloxycarbonylamino)p 

(29) N-methyl-N-(2-ethoxyphenyl)^ 
nylamino)propanamide, 

(30) 3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid * 4-nitrobenzyl ester, 

(31) 3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminoprppanoicacid • benzyl ester, 

(32) 3-cycloheptyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • benzyl ester, 

(33) 3-cyclooctyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • benzyl ester, 

(34) 3-(2-isopropyl-5-methylcyclohexyloxycarbonyl)"2-t-butoxycarbonylaminopropanoic acid • benzyl ester, 

(35) N-(benzyloxycarbonylmethyl)-3-(2^ 
propanamide, 
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(36) 3^dohexytoxycarjwnyl-2^enzyloxycart)onylaminopropanoic acid • benzyl ester, and 

(37) N-phenyl-2,3-bis(benzoylannino)propanamide.], a non-toxic salt thereof, or a hydrate thereof. 



5. 

5 


A compound according to claim 4, wherein E is -S-, -SO-, or -S0 2 -. 




0. 


A compound according to claim 4, wherein E is -0-. 




7. 


A compound according to claim 4, wherein E is -C00-. 




10 8. 


A compound according to claim 4, wherein E is -0C0-, -CONR 8 -, 
NR 12 S0 2 - (in which R 8 , R 9 , R 10 , R 11 and R 12 are the same meanings a 


-NR 9 CO-, -NR 10 -, -CO-, -S0 2 NR 11 -, or 
s described in claim 4.). 


9. 


A compound according to claim 5, which is 





is (1) (2R)-3-(4-methoxybenzylthio)-2-t-butoxycarbonylaminopropanoic acid • cyclohexyi ester, 

(2) (2R)-N-(4-methoxybenzyl)-3-(4-methoxybenzylthi^^^ 

(3) (2R)-N-(4-methoxybenzyO-3-cydohexylmethylth^^ 

(4) (2S)-N-(4-methoxybenzyl)-3-cydohex^meth^ 

(5) (2R)-N-(4-methoxybenzyl)-3^ydopentylmett 

20 (6) (2S)-N-(4-methoxybenzyl)-3-cydopentylmethylthio^^^^ 

(7) (2R)-N-(4-n"rtrobenzyl)-3-<^clohexylm^ 

(8) (2R)-N-(furan-2-ylmethyO-3-cyclohexylmethylthio-2-t-butoxycarbonylaminopropanamide 1 

(9) (2R)-N-(4-dimethylaminobenzyl)-3-cydohexylmethytthio-2-t-butoxycartonylaminopropanamide, 

(10) (2R)-2-t-butoxycarbonylamino-3-cyclohexylmethylthiopropanoicacid • 4-methoxybenzyl ester, 
25 (1 1) (2R)-N-(4-methoxycyc!ohexylmethyl^ 

(12) (2R)-N-(4-methoxycyclohexylmethyl)-2-t^ 

(13) (2R)-N-(4-phenoxybenzyl)-2-t-butoxycarbonylamino-3"Cyclohexylmethytthio 

(1 4) (2R)-N-((1 S)-1 -(4-nitrophenyl)ethyl)-2-t-butoxycaitonyiamino-3-cyclohexylmethylthiopropanamide ) 

(1 5) (2R)-N-((1 R)-1 -(4-nrtrophenyl)ethyl)-2-t-bLrtoxy<^rt5onylamino-3^yclohexylmethylthiopropanamide 1 
30 (16) (2R)-N-methyl-N-(4-nitrobenzyl)-2-t-biitoxyca^ 

(1 7) (2R)-N-(1 -(4-methoxyphenyl)-1 -methylethyl)-2-t-butoxycarbonylamino-3-cyclohe)cylmethylthiopropana- 
mide, 

(1 8) (2R)-N-(1 -methyl- 1 -(4-nrtrophenyl)ethyl)-2-t-butoxycartx>nylam^ 

(1 9) (2S)-N-((1 R)-1 -{4-nitrophenyl)ethyl)-2-t-butoxyra 
35 (20) (2R)-N-methyl-N-(4-methoxybenzyl)-2*^ 

(21) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmeto^ 
mide, 

(22) (2R)-N-(4-benzyloxybenzyl)-2-t-butoxycato 

(23) (2R)-N-(3-benzyloxy-4-methoxybenzyl)-2-t-butoxycarbonylamino-3-cydohexylmethylthiopropa 

40 (24) N-((1R)-2-cyclohexyimethyrthio-1^ acid • t-butyl ester, 

(25) (2R)-N-(2-phenoxypyridin-5-yl)-2-t-butoxycarbonylamino-3-cydohexylmethylthiopropanamide, 

(26) (2R)-N-(2-phenoxypyridin-5-ylmethyl)-2-t-butoxy^ 

(27) (2R)-N-(4-(morpholin-4-yl)benzyl)-2-t-b^ 

(28) (2R)-N-(1-phenyipiperidin-4-yl)-2-t-but^ 
45 (29) (2R)-N-(1-methylpiperidin-4-yl)-2-t-btf^ 

(30) (2R)-N-(4-methoxybenzyl)3-cyclohexylmethylthio-2-cydcpentylcartx)nylaminopropanamide. 

(31) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-cyclohexylcarbonylaminopropanamide, 

(32) (2R)-N-(4-methoxybenzyl)-3-cydohexylmethylthio-2-cyclobutylcarbonylaminopropanamide, 

(33) (2R)-N-(4-methoxybenzyl^3-cydohexylme%lthio-2-cycloheptylcarbonylaminopropanam 
so (34) (2R)-N-(4-methoxybenzyl)-3<ydohexylmethylthio-2-(4-methcxycyclohexyfcaitonylamino) 

(35) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmetl^ 
nylamino)propanamide, 

(36) (2R)-N-(4-methoxybenzyl)-3-cydohexylmethylM^ 

(37) (2R)-N-(4-methoxybenzyi)-3-cydohexylmethylthio-2-(2-methylpropyloxycarbonylamino)propanami 
55 (38) (2R)-N-(4-methoxybenzyO-3-cyclohexylme% 

nylamino)propanamide, 

(39) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(4-(t-butoxycarbonylamino)cyclo 
nylamino)propanamide, 
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(40) (2R)-N-(4-methoxybenzyl)-3^ydohe^ 

(41) (2R)-N-(4-methoxybenzyO-3^ycM 
nylamino)propanamide, 

(42) (2R)-N-(4-methoxybenzyl)-3-cydohexylmetty^^ 
nylamino)propanamide 1 

(43) (2R)-N-(4-methoxybenzyl)-3^yclohexyl^ 

(44) (2R)-N-((1 R)-1-(4-nitrophenyl)ethyl)-3-cydohe^^ 
bonylamino)propanamide, 

(45) (2S)-N-((1R)-1-(4-nitrophenyO 
bonylamino)propanamide, 

(46) (2R)-N-(4-methoxybenzyl)-3-cydohexylm^ 
nylamino)propanamide, 

(47) (2R)-N-(4-methoxybenzyl)-3-cydohexylmetW^ 
nyiamino)propanamide, 

(48) (2R)-N-(4-nitrobenzyl)-3-cydohe^ 
nylamino)propanamide, 

(49) (2R)-N-(4-nttrobenzyl)-3<ydohexylm^ 
nylamino)propanamide, 

(50) (2R)-N-(4-nitrobenzyD-3-cydohexylm^^ 
mide» 

(51) (2R)-N-(4<iimethylaminobenzyl)^-cydohexy!m 
nylamino)propanamide p 

(52) (2R)-N<4<limethylaminobenzyl)-3-cydohexylm^ 
onylamino)propanamide. 

(53) (2R)-N-(4-nitrobenzyl)-3-cydohex^ 
mide, 

(54) (2R)-N-(4-nitrobenzyl)-3-cydohexylmethylthio-2-((4R)-2 ( 2-dimethyithiazolidin-4-ylcarbonylamino)propan- 
amide, 

(55) (2R)-N-(4-nitrobenzyl)-3-cyclohexylmethyithio-2-(thiophen-2-ylcarbonylam 

(56) (2R)-N-(4-nitrobenzyl)-3-cyclohexylmethylthio-2-(5-methyloxazol-2-ylc^ 

(57) (2R)-N-(4-methoxybenzyl)-3-cydohexylme^ 
nylamino)propanamide, 

(58) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(3-t-butoxycarbonylthiazoii^ 
nytamino)propanamide, 

(59) (2R)-N-(4-dimethylaminobenzyl)-3-cydohexyimethylthio-2-cyclohexylcarbonyla 

(60) (2S)-N-(4-methoxybenzyl)-3-cydohexylme^ 
nylamino)propanamide, 

(61) (2S)-N-(4-methoxybenzyl)-3-cydohexylmetW 
nylamino)propanamide, 

(62) (2S)-N-(4-methoxybenzyl)-3^ydohexyim 
nylamino)propanamide, 

(63) (2R)-N-methyl-N-(4-methoxybenzyl)^cy^^ 
ylcarbonylamino)propanamide, 

(64) (2R)-N-(4-methoxybenzyl)-3-cyclohe^ 
ylcarbonyl)amino)propanamide, 

(65) (2R)-N-{4-phenoxybenzyl)-3-cydohexylmet^^ 
nylamino)propanamide, 

(66) (2R)-N-(4-methoxybenzyO-3-cyclohexylmethylthio-2-((2RS, 4R)-3-t-butoxycarbonyl-2-(2-methylpropyl)thi- 
azolidin^-ylcarbonylaminojpropanamide, 

(67) (2R)-N-(4-methoxybenzyl)-3-cydohexyl^ 

(68) (2R)-N-(44)enzylCKybenzyi)-3-cydohexylm^ 
nylamino)propanamide, 

(69) (2R)-N-(3-benzyloxy-4-methoxybenzyl)-3-cydoh 
yicarbonylamino)propanamide, 

(70) (2R)-N-(4-methoxybenzyl)-3-cydohexylmethylthio-2-(pyridin^-ylcarbonylamin 

(71) (2R)-N-(4-methoxybenzy!)-3-cyclohexylmethylthio-2-((2RS, 4R)-3-t-butoxycarbonyl-2-phenylthiazoIidin-4- 
ylcarbonylamino)propanamide, 

(72) (4R)-N-((1 R)-2-cyclohexylmethylthio-1 -(4-phenylpiperazin-1 -ylcarbonyl)ethy()-3-t-butoxycarbonylthiazoli- 
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din-4-yfcarboxamide, 

(73) (2R)-N-(4-methoxybenzyO-3K:y^ 
nylaminojpropanamide, 

(74) (2R)-N-(4i)henoxybenzyO-3<ydohe)^ 
nylaminojpropanamide, 

(75) (2R)-N-(2-phenoxypyrkjin-5-yl)-3<yclohe^ 
nylaminojpropanamide, 

(76) (2R)-N-(4-methoxybenzyl)-3^dohexylmet^ 
nytamino)propanamide, 

(77) (2R)-N-(4-methaxybenzyl)-3-^ , 3-perhydrothiazin-4- 
ylcartjonylanrdnojpropanamide, 

(78) (2R)-N-(2-phenoxypyridin-5-ylmetl^ 
ylcarbonylamino)propanamide, 

(79) (2R)-N-(4-(morpholin-4-y0benzy0-3K;ydohexylmethyfthio-2-((4R)-3-t-buto 
onylamino)propanamide, 

(80) (2R)-N-(4i3henc^enzyl)-3^clohe^ 3-perhydrothiazin-4- 
ylcarbonylamino)propanamide, 

(81) (2R)-N-(1iDhenylpiperidin-4-yi)-3<yclohex^ 
nylaminojpropanamide, 

(82) (2R)-N-(4-methoxybenzyO-3-cydohexylmethy^ 
mide, 

(83) (2R)-N-(1-methylpiperidin-4-yl)-3^ 
nylaminojpropanamide, 

(84) (2R)-N-(4-methoxybenzyl)-3-cydohexylmeth^^ 

(85) (2R)-N-(4-methox^enzyi)-3^ydohe^lmet^ 

(86) (2R)-N-(4-methoxybenzyl)-3^ydopentylmethyls^^ 

(87) (2R)-N-(4-methoxybenzyl)-3^yclohexylme%te 

(88) (2S)-N-(4-methoxybenzyl)-3-cyclopentylmeth^ 

(89) (2R)-N-(4-methoxybenzyl)-3-cydohexylmetW^ 
mide, 

(90) (2R)-N-(4-methc^enzyl)-3-cyclohexylmethylsulfonyl-2-(4-methoxycydohexylc^ 
mide, 

(91) (2R)-N-(4-methoxybenzyl)-3<ydohexylmethyte 

(92) (2R)-N-(4-methoxybenzyO-3-cyclohexylmethyisulfonyl-2-(tetrahydrofuran2-ylcarbonylam 
mide, 

(93) (2R)-N-(4-methoxybenzyi)-3<ydohexylmethy!sufo^ 

(94) (2R)-N-(4-methoxybenzyl)-3K;ydohexylmethylsufo^ 
mide, 

(95) (2R)-N-(4-methoxybenzyl)-3K;yclohexylm^ 
nylaminojpropanamide, 

(96) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmett^ 
nylaminojpropanamide, 

(97) (2R)-N-(4-methoxybenzyl)-3-cyclohexy1me%te 
nylaminojpropanamide, 

(98) (2R)-N-(4-methoxybenzyl)-3-cydohexylmethylsulfinyl-2-((4R)-3-t-butoxycarbon 
nylaminojpropanamide, 

(99) (2R)-N-(4-methoxybenzyl)-3-cydohexylmethy^^ 
nylaminojpropanamide, 

(100) (2R)-N-(4-methoxybenzyl)-3-cyclohexyto 
carbonylamino)propanamide, 

(101) (2R)-N-(4-methc^enzyl)-3-cyclohexylmeto^ 
mide, 

(102) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-(piperidin-4-ylcaitonylamin 

(103) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethyto^ 

(1 04) (2R)-N-((1 R)-1 -(4-nitrophenyl)ethyl)-3<ydohexylmethyM 
panamide, 

(105) (2R)-N-(4-methoxybenzyl)-3-cydohexylmethy^^ 

(106) (2R)-N-(4-nitrobenzyl)-3-cyclohexylmethyrt^ 
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(107) (2R)-N-(4-nifrobenzyl)-3^yclohexyl^ 

(108) (2R)-N-(4-nifrobenzyl)-3<ycloh 

(109) (2R)-N-(4<limethylaminobenzyl)-3-cyclohexyim 
mide, 

(110) (2R)-N-(4<iimethyiaminobenzyl)-3<^dohexyim 
panamide, 

(111) (2R)-N-(4-benzyloxybenzyi)-3-cyclohexylmethylthio-2-((4R)-thiazoiidi 
mide, 

(112) (2R)-N-(3-benzyloxy-4-methoxybenzyl)-3-cyclohexylmethylthi 
nylamino)propanamide, 

(113) (2R)-N-(4-methoxybenzyl)-3-(tetrahydropyran^^ 

(114) (2R)-N-(4-methoxybenzyl)-3~(bicy^ 
mide, 

(1 1 5) (2R)-N-(4-methoxybenzyl)-3-(4-methoxycydohex^ 

(1 1 6) (2R)-N-(4-methoxybenzyl)-3-(1 -methylpiperidin-2-ylmethylth^ 

(1 1 7) (2R)-N-(4-methoxybenzyl)-3-(pyridin-4-ylm 

(1 1 8) (2R)-N-(4-methoxybenzyl)-3-(quinoltn-2-ylm^ 

(1 1 9) (2R)-N-(4-methoxybenzyl)-3-(imidazo 

(120) (2R)-N-(4-methoxybenzyl)-3-((1R, 4R, 5R)-bicydo[2.2.1]hept-2-en-5-y^ 
nylaminopropanamide, 

(121) (2R)-N-(4-methoxybenzyl)-3-((1 S, 4S, 5S)-bicyclo[2.2. 1]hept-2-en-5-ylmethylthio)-2-t-butoxycarbo- 
nylaminopropanamide, 

(122) (2R)-N-(4-methoxybenzyl)-3-((1S, 2R, 4R)-bicyclo[2.2.1]heptan-2-ylmethylthio)-2-t-butoxycarbonylami- 
nopropanamtde, 

(123) (2R)-N-(4-methoxybenzyl)-3-((1R, 2S, 4S)-bicydo[2.2.1]heptan-2-y!methylthio)-2-t-butoxycarbonylami- 
nopropanamide, 

(124) (2R)-N-(4-methoxybenzyi)-3-(piperidin-^ 

(125) (2R)-N-(4-phenoxybenzyl)-3<;ydohexylmethylthio-2-((4R)-thiazolidin-4-ylcait^ 

(126) (2R)-N-(1-phenylpiperidin^-yl)-3-cyclohex^ 
mide, 

(127) (2R)-N-(4-methoxybenzyl)-3-cydohexylmeth^ 
mide, 

(128) (2R)-N-(4-methoxybenzyl)-3-cydohexylm 

(129) (2R)-N-(4-methoxybenzyl)-3^yclohexyimethylthio-2-(2-aminc*hiazol-4-ylcarbon^ 

(130) (2R)-N-(4-methoxybenzyl)-3-cyclohex^ 

(131) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS, 4R)-2-(2-methylpropyl)thiazolidin-4-ylcarbo- 
nylamino)propanamide, 

(132) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethylthio-2-((2RS J 4R)-2-phenylthiazolidin-4-ylcarbo- 
nylamino)propanamide, 

(133) (4R)-N-((1R)-2-cyclohexylmethyttto 
ide, 

(134) (2R)-N-(4-methoxybenzyl)-3-cydohexylme%^^ 
mide, 

(135) (2R)-N-(4-phenoxybenzyl)-3-cydohexy!methylW 
mide. 

(136) (2R)-N-(2^henoxypyridin-5-yl)-3<ydoh 
mide, 

(137) (2R)-N-(4-methoxybenzyl)-3-cydohexyimethyW 
mide, 

(1 38) (2R)-N-(4-melhoxybenzyl)-3-cyciohexylmethylthio-2-((4RS)-1 , 3-perhydrothiazin-4-ylcarbo- 
nylamino)propanamide, 

(1 39) (2R)-N-(2iahenoxypyridin-5-^ 
panamide, 

(140) (2R)-N<4-(morpholin^-yl)benzyl)-3-<^cloh^ 
amide, 

(141) (2R)-N-(4-phenoxybenzyl)-3'CyclohexylmethyIthio-2-((4RS)-1, 3-perhydrothiazin-4-ylcarbo- 
nylamino)propanamide, 

(142) (2R)-N-(1-methylpiperidin^-yi)-3-c^^^ 
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mtde, 

(1 43) (2R)-N-((1 R)-1 -(4nriitropheny0e*hy0-3^ydohexyimeth^ 
din^-ylcartxjnylaminojpropanamide, 

(144) (2R)-N-(4-methoxybenzyl)-3<yclohexylme1hyltfo 
panamide, 

(145) (2R)-N-(4^henoxybenzyO-3-cyclohexyImethyf^ 
nytamino)propanamide, 

(146) (2R)-N^4i)henoxybenzyO-3K;yctohexyimethyl^ 
yicarbony1amino)propanamide, 

(147) (2R)-N-(4-methoxybenzyO-3^yclohexytmethyf^ 
ny!amino)propanamide. 

(148) (2R)-N-(4-methoxybenzyO-3<;yclohex^ 
y(carbony(amino)propanamide, 

(149) (2R)-N-(4-dimethylaminobenzyl)~3-cyclohexyfmefr^ 

(150) (2R)-N-(4-methoxybenzyO-3-cycto 
thyl)amino)propanamide, 

(151) (2R)-N-(4^hen©cybenzyl)-3-cyclohexylmethylthio-2-(((4R)-3-t-buto 
thyl)amino)propanamide, 

(152) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethym 

(153) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethyM 

(154) (2R)-N-(4-methoxybenzyl)-3-cyclohe^ , 3-perhydrothiazin-4- 
ylmethyl)amino)propanamide, 

(155) (2R)-N-(4-phenoxybenzyl)-3-cyclc^e^ 

(156) (2R)-N-(4-phenoxybenzyl)-3-cyclohexylmethylthi^ 

(157) (2R)-N-(4-methoxybenzyi)-3-cycM 
thyl)amino)propanamide t 

(158) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethy^ 

(159) (2R)-N-(4-phenoxybenzyl)-3-cyclohexy^ 

(1 60) (2R)-N-(4-methoxybenzyl)-3"Cyclohexylmethylthio-2-(((4RS)-1 , 3-perhydrothiazin-4-ylmethyl)amino)pro- 
panamide, 

(161) (2R)-N-(4-methoxybenzyl)-3-((1S, 2R, 4R)-bic^clo[2.2.1]heptan-2-y!methylthio)-2-((4R)-3-t-^oxycarbo- 
nyhhiazolidin-4-ylcarbonylamino)-propanamide, or 

(162) {2R)-N-{4-methoxybenzyl)-3-((1S l 2R, 4R)-bicyclo[2.2.1]heplan-2-yimethylthio)-2-((4R)-thiazolidin-4- 
ylcarbonylamino)propanamide, or a non-toxic salt thereof, or a hydrate thereof. 

10. A compound according to claim 6, which is 

(1) (2S)-N-(4-methoxybenzyl)-3-cydohexylmethoxy-2-t"butoxycarbonylaminopropanamide, 

(2) (2R)-3-cyclohexylmethoxy-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester, 

(3) (2S)-3-cyclohexylmethoxy-2-t-butoxycarbony!aminopropanoic acid • 4-methoxybenzyl ester, 

(4) (2S)-N-(4-methoxybenzyl)-3-benzylcxy-2-t-butoxycarbonylaminopropanamide l 

(5) (2S)-N-(4-dimethylaminobenzyl)-3<ydohexylmethoxy-2-t*utoxycarbonylamin 

(6) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-t-butoxycaftonylaminopropanamide, 

(7) (2S)-N-methyl-N-(4-methoxybenzyl>3-^ 

(8) (2RS)-N^4-methoxybenzyl)-4*cyclohexylmethoxy-2-t-butoxycarbonylaminobutanamide, 

(9) (2S)-N-(4-nitrobenzyO-3-cyclohexyimethoxy-2-t-buloxycarbonylaminopropanaiTiide l 

(10) (2S)-N-(4-methoxybenzyl)-3-(2-cyclohexenylQxy)-2-t-butoxycart)onylaminopropanamide, 

(11) (2S)-N-(4-methoxybenzyl)-3K;ydohexyloxy-2-t-butoxycarbonylaminopropanamide, 

(12) (2S)-N-(4-methoxybenzyl)-3-cydopentylmethoxy-2-t-butoxycarbonylaminopropanamide, 

(13) (2S)-N-(4-methoxybenzyl)-4-(2-cyclohexenyloxy)-2-t4)^^ 

(14) (2S)-N-(4-methox^enzyl)-4^ydohexybo^ 

(15) (2R)-N-(4-nitrobenzyl)-3-cyclohexylmethQxy-2-t-butoxycarbonylaminopropanamide, 

(1 6) (2S)-N-(4-methoxybenzyl)-3-cydohexylmethoxy-2-benzoylaminopropanamide, 

(17) (2S)-N-(4-methoxybenzyl)-3-cyclohexylmethoxy-2-phenylsulfonylaminopropanamide, 

(1 8) (2S)-N-(4-methoxybenzyl)-3-cydohexylmethoxy-2-pivaloylaminopropanamide, 

(19) (2S)-N-(4-methoxybenzyi)-3-cydohexylmethoxy-2-(4-methoxybenzoytamino)propanamide, 

(20) (2S)-N-(4-methoxybenzyl)-3-cydohexylmethoxy-2-(4-n'rtrobenzoyiamino)propanamide 1 

(21) (2S)-N-(4-methoxybenzyi)-3-cydohexylmett 
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(22) (2S)-N-(4-methoxybenzyl)-3^ydohexylmeth^ 

(23) (2S)-N-(4-methoxybenzyl)-3-c^ 

(24) (2S)-N-(4-methoxybenzyl)-3-cy^ or 

(25) (2R)-N-(4-methoxybenzyl)-3-cyclohexylmeth^ 
or a non-toxic salt thereof, or a hydrate thereof. 

. A compound according to claim 7, which is 

(1) (2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • benzyl ester, 

(2) (2S)-3-benzyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • cyclohexyl ester, 

(3) (2S)-3-benzyloxycarbonyl-2-t-buloxycarbonylaminopropanoic acid • cyclopentyl ester, 

(4) (2R)-3-benzyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • cyclohexyl ester, 

(5) (2R)-3-benzyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • cyclopentyl ester, 

(6) (2R)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • benzyl ester, 

(7) (2S)-4-cyclopentyloxycarbonyl-2-t-butoxycartx)nylaminobutanoic acid • benzyl ester, 

(8) (2R)-4-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • benzyl ester, 

(9) (2R)-4-cyclopentyloxycarbonyl-2-t-butoxycaitonylaminobutanoic acid • benzyl ester, 

(10) (2S)-4-benzyloxycarbonyl-2-t-butoxycarbonylaminobutanoicacid • cyclohexyl ester, 

(11) (2S)-4-benzyloxycarbonyl-2-t-butQxycarbonylaminobutanoicacid • cyclopentyl ester, 

(12) (2R)-4-benzyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • cyclohexyl ester, 

(13) (2R)-4-benzyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • cyclopentyl ester, 

(14) (2S)-3-cyclopertyloxycarbonyl-2-(N-t-butc^carbonyl-N-methylamino)-propanoi^ acid • 4-nrtrobenzyl 
ester, 

(15) (2S)-3-cyciohexyloxycarbonvl-2-fN4-butoxvcari3onvl-N-aminn^nrnrv>noir ariH . ^.n^Ken^j ***** 

~ » * #!-•-! ~ m ■ Miuwwi ifcjll OOIW , 

(16) (2S)-3-cyclobutyloxycarbonyl-2-t-butDxycarbonylaminopropanoicacid • benzyl ester, 

(17) (2S)-3-(adamantan-2-ylc^cart3onyl)-2-t-butoxycaitonylaminopropanoicacW • benzyl ester, 

(18) (2S)-3-(adamantan-1-yloxycarbonyl>2-t-birtQxycarbonylaminopropanoicacW • benzyl ester] 

(19) (2S)-4-cyclohexylo>cycaitonyl-2-t-butoxycarbonylaminobutanoicacid • 4-nitrobenzyl ester, 

(20) (2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-fluorobenzyl ester, 

(21) (2R)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoicacid • 4-fluorobenzyl ester, 

(22) (2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester, 

(23) (2R)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester, 

(24) (2S)-3-cyclohexyloxycarbonyl-2-benzyloxycarbonylaminppropanoic acid • 4-nitrobenzyl ester, 

(25) (2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-nitrophenethyl ester, 

(26) (2S)-N-benzyl-3-cydohexyloxycato^ 

(27) (2S)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester, 

(28) (2S)-3-(4-methoxybenzyloxycarbonyl)-2-t-bLitQxycarbonylaminopropanoic acid • cyclohexyl ester, 

(29) (2S)-3-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic acid • cyclohexyl ester, 

(30) (2S)-3-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic acid • cyctopentyl ester, 

(31) (2S)-3-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic acid • cyclopentyl ester, 

(32) (2R)-3-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic acid • cyclohexyl ester, 

(33) (2R)-3-(4-nitrobenzyloxycarbonyi)-2-t-butoxycarbonylaminopropanoic acid • cyclohexyl ester, 

(34) (2R)-3-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonyiaminopropanoic acid • cyclopentyl ester, 

(35) (2R)-3-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminopropanoic acid • cyclopentyl ester, 

(36) (2R)-3-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester, 

(37) (2S)-4-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 4-methoxybenzyl ester, 

(38) (2S)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 4-methoxybenzyl ester, 

(39) (2S)-4-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 4-nitrobenzyl ester, 

(40) (2R)-4-cyclohexyloxycarbonyl-2-t-butQxycarbonylaminobutanoic acid • 4-methoxybenzyl ester, 

(41) (2R)-4-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 4-nitrobenzyl ester, 

(42) (2R)-4-cyclopentyloxycarbonyl-2-t-butoxycart)onylaminobutanoic acid • 4-methoxybenzyl ester, 

(43) (2R)^-cyclopentyloxycarbonyl-2-t-butoxycarbonylaminobutanoic acid • 4-nitrobenzyl ester, 

(44) (2S)-4-(4-methoxybenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic acid • cyclohexyl ester, 

(45) (2S)-4-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic acid • cyclohexyl ester, 

(46) (2S)-4-(4-methoxybenzyloxycarbony)-2-t-butoxycarbonylaminobutanoic acid • cyclopentyl ester, 

(47) (2S)-4-(4-nitrobenzyloxycartonyl)-2-t-butoxycarbonyiaminobutanoic acid • cyclopentyl ester, 

(48) (2R)-4-(4-methoxybenzyloxycarbonyl)-2-t-butaxycarbonylaminobutanoic acid • cyclohexyl ester, 

(49) (2R)-4-(4-nitrobenzyloxycarbonyl)-2-t-butoxycarbonylaminobutanoic acid • cyclohexyl ester, 
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(50) (2RH-(4-methoxybenzyloxy carton acid • cydopentyl ester, 

(51) (2R)-4-(4-nitrobenzyloxycarbonyO-2+^ • cydopentyl ester, 

(52) (2S)-N-(4-methoxybenzyl)-3-cydohexyloxycarbonyl^ 

(53) (2S)-N-(4-methoxybenzyl)-3-cydohexytoxyrarbonyl-2-^^^ 

(54) (2S)-3-<yclopentyloxycartor^ acid • 2-pyridylmethyl ester, 

(55) (2S)-3-cycloperTtyloxycart»nyl-2-^^ acid • 4-t-butylbenzyi ester, 

(56) (2S)-3-(^clopentyIc«ycartx>rT^-2-t-buto acid • 2-methoxyb nzyl ester, 

(57) (2S)-3-cydopentyloxycartx>nyl-2-t-but^^ acid • 3-methoxybenzyI ester, 

(58) (2S)-3-cyclopentyloxycai1x>nyl-2-t-butax^ acid • 3-pyridylmethyl ester, 

(59) (2S)-3-(*cloperrtyloxycaitonyl-2-^ acid • 4-pyridylmethyl ester, 

(60) (2S)-3-<^clopentyloxyc^ifconyl-2-t-but^ acid * 4-chlorobenzyl ester, 

(61) (2S)-3-cyclopentyloxycarboi^-2-t-but^ acid • 4-bromobenzyt ester, 

(62) (2S)-3-cyclopentyloxycarbonyl-2-(N^ acid • 4-methoxybenzyl 
ester, 

(63) (2S)-3-cyclohexyloxycartwnyl-2-(N^ acid • 4-methoxybenzyl 
ester, 

(64) (2S)-3-cyclohexyloxycarbonyl-2-t-bu^ acid • 4-methoxyphenethyl ester, 

(65) (2S)^^yciohexyloxycarbonyl-2445Utoxycarbonylaminopropanoic add • 3-(4-methoxyphenyl)propyi 
ester, 

(66) (2S)-3-cyciohexyloxycarbonyi-2-t4)utoxycar1x)nylaminopropanoic acid • furan-2-ylmethyl ester, 

(67) (2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • thiophen-2-ylmethyl ester, 

(68) (2S)-3-cyclohexyloxycarbonyl-2-t-butoxycart3onytaminopropanoic acid • 4-(4-methoxyphenyl)butyl ester, 

(69) (2S)-3-cyclohexyloxycarbonyl-2-t-butoxyc»rbonylaniinopropanoic acid • cyclohexyl ester, 

(70) (2S)-3-cyclohexyloxycarbonyl-2-t-butoxycarbony!aminopropanoic acid • methyl ester, 

(71 ) (2S)-N-(4-methoxyphenyl)-3-cyclohexyto 

(72) (2S)-3-cyclobutyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester, 

(73) (2S)-3-cyclohexyloxycarbonyl-2-t-b^ acid • diphenylmethyl ester, 

(74) (2S)-N-((1 S)-2-phenyl-1 -benzyloxycarbonylethyl)-3-cyclohexyloxycail3on 
panamide, 

(75) (2S)-N-((1 S)-1 -benzyloxyrarbonylethyl)-3-cydohexyloxy<ato^ 

(76) (2S)-3-benzyloxycarbonyt-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester, 

(77) (2S)-3-cycloheptyloxycarbonyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester, 

(78) (2S)-3-cyclooctyloxycarbonyt-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester, 

(79) (2S)-3-(adamarrtan-2-yloxycarbonyl)-2-t-butQxycarbonylaminopropanoic add • 4-methoxybenzyl ester, 

(80) (2S)-3-(adarrBntan-1-yloxycart>onyl)-2-t-b^ • 4-methoxybenzyl ester, 

(81) (2S)-N-((1 S)-1 -(4-methoxybenzyloxycarbonyi)ethyl)-3-cyd 
propanamide, 

(82) (2S)-N-((1S)-2-phenyl-1-(4-methoxybenzyloxycarbonyl)ethyl)-3-cyclohexyloxycart)onyl-2-benz 
onylaminopropanamide, 

(83) (3S)-3-t-butoxycarbonylamino-3-(1, 2, 3, 4-tetrahydroquinolin-1-ylcarbonyl)propanoic add • cydohexyl 
ester, 

(84) (3S)-3-t-butoxycarbonylamino-3-(1, 2, 3, 4-tetrahydroisoquinolin-2-ylcarbonyl)propanoicacid • cydohexyl 
ester, 

(85) (2S)-N-methyl-N-(1 , 1 <Jimethyl-2-phenylethyl)-3<ydoha^ 
amide, 

(86) (2S)-N-((1 S)-1 -caitoxy-2-phenyle%l)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminoprop^ 

(87) (2S)-N-((1 S)-1 -caitoxyethyl)-3-cyclohexyloxycarbonyl-2-t-butoxycarbonylaminopropanamide, 

(88) (2S)-N-((lS)-1-(4-methoxybenzyloxycaitwnyO 
propanamide, 

(89) (2S)-N-((1S)-2-phenyM-(4-methoxybenzyloxycarbonyl)e^ 
nyiaminopropanamide, 

(90) (2S)-3-cyclopentyloxycarbonyl-2-methylcarbonylaminopropanoic acid * 4-methoxybenzyl ester, 

(91) (2S)-3-cyclopentyloxycarbonyl-2-benzoylaminopropanoic acid * 4-methoxybenzyl ester, 

(92) (2S)-3-cyclopentyloxycarbonyl-2-pivaloylaminopropanoic acid • 4-methoxybenzyl ester, 

(93) (2S)-3-cyclopentyloxycarbonyl-2-cinnamoylaminopropanoic acid • 4-methoxybenzyl ester, 

(94) (2S)-3-cycloperrtyloxycarbonyl-2-valerylaminopropanoic acid • 4-methoxybenzyl ester, 

(95) (2S)-3-cyclopentyloxycarbonyl-2-(octylcarbonylamino)propanoic add • 4-methoxybenzyl ester, 

(96) (2S)-3-cyclopentyloxycarbonyl-2-mesylaminopropanoic acid * 4-methoxybenzyl ester, 
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(97) (2S)-3-cyclopentyloxycarbonyi-2-phenylsulfonylaminopropanoic acid • 4-methoxybenzyl ester, 

(98) (2S)-3-cyclopentyloxycartx)nyl-2-(butylsulfonylamino)propanoic acid • 4-methoxybenzyl ester, 

(99) (2S)-3-cyclopentyloxycarbonyl-2-(o(^lsulfonylamino)propanoic acid • 4-methoxybenzyl ester, 

(100) (2S)-3-cyclopentyloxycarbonyl-2-((E)-styrylsulfonylamino)propanoic acid • 4-methoxybenzyl ester, 

(101) (2S)-3-cyciopentyloxycarbonyl-2-benzyloxycarbonylaminopropanoicacid • 4-methoxybenzyl ester, 

(102) (2S)-3-cyclohexyloxycarbonyl-2-benzoylaminopropanoic acid • 4-methoxybenzyl ester, 

(103) (2S)-3-cyclohexyloxycarbonyl-2-(4-fluorobenzoyiamino)propanoicacid • 4-methoxybenzyl ester, 

(104) (2S)-3-cyclohexyloxycarbonyl-2-(4-methoxybenzoyl)propanoicacid • 4-methoxybenzyl ester, 

(105) (2S)-3-cyclohexyioxycarbonyl-2-(4-phenylbenzoylamino)propanoic acid • 4-methoxybenzyl ester, 

(106) (2S)-3-cyclohexyloxycarbonyl-2-(4-nitrobenzoylamino)propanoicacid • 4-methoxybenzyl ester, 

(107) (2S)-3-cyclohexyloxycarbonyl-2-(4-acetylbenzoylamino)propanoicacid • 4-methoxybenzyl ester, 

(108) (2S)-3-cyclohexyloxycarbonyl-2-(4-methylthiobenzoylamino)propanoicacid • 4-methoxybenzyl ester, 

(109) (2S)-3-cyclohexyloxycarbonyl-2-(4-dimethylaminobenzoylamino)-propanoic acid • 4-methoxybenzyl 
ester, 

(1 1 0) (2S)-N-((1 S)-1 -carboxyethyl)-3-cyclohexylaxycafo^ 

(1 11) (2S)-N-((1S)-2-phenyl-1 -cart)oxyethyl)-3-cyclohexyloxycarbonyl-2-benzyloxycarbonylaminopropana- 
mide, 

(112) (2S)-3-cyclohexyloxycarbonyl-2-(N-benzyl-N-t-butoxycarbonylamino)-propanoic acid • 4-methoxyben- 
zyl ester, or 

(113) (2S)-3-cyclohexyloxycarbonyl-2-benzylaminopropanoicacid • 4-methoxybenzyl ester, 
or a non-toxic salt thereof, or a hydrate thereof. 

12. A compound according to claim 8, which is 

(1) (2S)-3-cyclohexylcarbamoyl-2-t-butoxycarbonylaminopropanoicacid • benzyl ester, 

(2) (2S)-3-cyclopentylcarbamoyl-2-t-butoxycarbonylaminopropanoic acid • benzyl ester, 

(3) (2S)-4-(pyrrolidin-1-ylcarbonyl)-2-t-butoxycarbonylaminobutanoicacid • benzyl ester, 

(4) (2S)-3-cyclohexylcarbamoyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester, 

(5) (2S)-N-(4-methoxybenzyl)-3-cyclohexylcart}amoyl-2-t-butoxycarbonylaminopropanamide, 

(6) (2S)-3-cyclopentylcarbamoyl-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester, 

(7) (2S)-N-(4-methoxybenzyl)-3-cydopentylcail3amoyl-2-t-butQxycarbonylaminopropanamide, 

(8) (2S)-4-(pyrrolidin-1-ylcarbonyl)-2-t-butoxycarbonylaminobutanoicacid • 4-methoxybenzyl ester, 

(9) (2S)-3-cyclohexylcarbonyloxy-2-t-butoxycarbonylaminopropanoic acid • 4-methoxybenzyl ester, 

(10) (2S, 3R)-3-cyclohexylcarbonyloxy-2-t-butoxycarbonylaminobutanoicacid • 4-methoxybenzyl ester, 

(11) (2S)-6-cyclohexylcarbonylamino-2-t-butoxycarbonylaminohexanoicacid • 4-methoxybenzyl ester, 

(12) (2S)-N-(4-methoxybenzyl)-3-cydohexylcait)onylamino-2-t-butoxycarbonylaminopropanamide, 

(13) (2S)-4-cyclopentylamino-2-t-butoxycarbonylaminobutanoicacid • 4-methoxybenzyl ester, 

(14) (2S)-N-(4-methoxybenzyl)-3-cydohexylsufo^ or 

(15) (2R)-N-(4-methoxybenzyl)-3-cyclohexylsulfamoyl-2-t-butoxycarbonyiaminopropanamide, 
or a non-toxic salt thereof, or a hydrate thereof. 
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is considered that the applicant asserts that the above-mentioned 37 specific 
compounds are excluded from those represented by the above general formula 
(I) since these compounds are all well known ones while others are novel 
compounds. Thus, according to the disclosure of claims 1 to 3, it is 
considered that there are involved together two inventive concepts , i.e., 
•invention of use of novel compounds'* and "invention of novel use of well 
known compounds". Such being the case, the group of inventions of claims 
1 to 3 and the group of inventions of claims 4 to 12 are not considered as 
relating to a group of inventions so linked as to form a single general 
inventive concept* 
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